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WARNING: This equipment generates, uses, and can radiate radio frequency

energy and if not installed and used in accordance with the instructions manual,

may cause interference to radio communications. As temporarily permitted by

regulation it has not beentested for compliance with the limits for Class A com-

puting devices pursuant to Subpart 3of part 15of FCC Rules, which are designed

to provide reasonable protection against such interference. Operation of this

equipment in a residential area is likely to cause interference in which case the

user at his own expense will be required to take whatever measures may be re-

quired to correct the interference.

If this equipment does cause interference to radio or television reception, which

can be determined byturning [he equipment off and on, the user is encouraged to

try to correct the interference by one or more of the £ollowing measures:

1. l_eorient the receiving antenna.

2. Relocate the printer away from the receiver.

3. Move the printer away from the receiver.

4. Plug the receiver into a different outlet so that printer and receiver
are on different branch circuits.

5. Consult an experienced radio/TV technician fo r additonal suggestions.

C_IJTIO1N: To avoid the possiblility of a shock hazard, fire, or violation of your

equipment warranty, any INTERNAL modifications of your equipment

should be done ONLY by a qualified service representative.

NOTE: Due to connector pin impedances an unshielded plug or cable may

cause radiation interference. The printer is designed for use xvith

an adequately shielded interface cable. The shield r_ust be bonded

directly to the chassis of the printer.
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..... SECTION I

GENERAL DESCRIPTION

1.1 INTRODUCTION

This User's Guide describes the Dataproducts M-Series (MIZ0/MZ00)

family of matrix printers, hereafter referred to as the printer. The manual

consists of the following sections:

Section I - General Description

Section II - Preparation for Use

Section III - Operator Instructions

Section IV - Printer Interfacing

Section V - Control Codes and ASCII Codes

Section VI - Options

Section VII - Printer Diagnostics

1. Z PURPOSE OF EQUIPMENT

The M-Series is a family of microprocessor-controlled matrix printers

designed for use as output peripherals for minicomputer terminals and small

7.... business systems. Data is supplied bythe user in either parallelor serial form,
and printed bidirectionally. Characters are formed in a 7 x 7 dot matrix. The

dots are produced byprint%vires striking an inked ribbon against the paper form.

1.3 DIFFERENCES BETWEEN MODELS

Two models of the M-Series printer family are described in the User's
Guide:

a. Model 1Vil20 Medium Speed Serial Matrix Printer.

b. Model MZO0 High Speed Serial Matrix Printer.

A_s the names imply, the principal difference between the two models is

the print rate. Where the Model M120 printer prints at a nominal rate of 75

lines/minute for 132 printed character cohlrnns, the Model M200 print rate is

125 lines/minute for 13Z printed character columns. To this end, the M1Z0

printer uses a single-eolurnn print head of seven print wires; the MZ00 printer

uses a dual-column print head of seven print wires each, for a total of 14 print

wires. Other differences include hardware circuits that drive the print wires,

shuttle servo motor, and firmware routines involved in printing.

Throughout this User's Guide, the paragraph, figure, and table headings

that apply uniquely to either the M120 or MR00 printer are designated by the

applicable model number. Headings not designated by a specific model number
...... apply to both models.

1-1
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f_:' 1.4 FEATUKES _,

i'i 1.4.1 Standard FeaturesFollowing is a list of M1Z0/Z00 standard features.

a. Front Forms Load

b. Bottom Forms Load

c. Horizontal Alignment Guide

d. Vertical Alignment Guide

e. Easy Loading Ribbon Cassette

f. Paper Out Sensor

g. Condensed Printing

h. Expanded Printing

i. High Speed Paper Slew

j. Forms Thickness Control
k. Status Display
1. Built-In Self Test

m. 6 Lines Per Inch Print Lines

1.4.2 Optional Features .

Following is a list of M120/Z00 optional features.

a. Rear Forms Load

b. TCVFU/DAV FU

c. Variable Forms Length Select Switch
d. 6/8 Lines Per Inch Switch

e. Condensed Print Switch

f. Long-Line Parallel Interface

g. Serial Interface

i%. DPC Centronics-Compatible Interface

Information on the se optional features is provided in section VI

(Options).

1.5 PHYSICAL DESCRIPTION (Figures 1-1 through 1-4)

The printer is made up of seven major physicalcomponents, as follows:

a. Print Head

b. Shuttle System

c. Ribbon System

d. Paper Feed System
e. Power Supply
f. Control Panel

g. Circuit Card Assemblies

The se components are enclosed in a clamshell plastic package, and mount-
ed on the bottom half of the package. The two halves of the clamshell package

are locked at the back by two quick-release latches, and secured at the front by

two recessed screws. To gain access to all components of the printer, the top

portion of the clamshellpackage, the top cover, is removed. The control panel _
is housedwithinthe front right of the top cover, and fastened by a spring-loaded

1-Z
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Figure 1-1. Ni-$eries Printer
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/

clip. When removing the top cover, the control panel is detached and placed in

a recessed area within the printer chassis. A hinged portion of the top cover,

the door, i_ raised as shown in figure 1-2 to gain access to the print head and

ribbon cassette. A plastic window within the door allows for viewing the line

currently being.printed while the door is closed. Paper exits at the top through
a slot within the top cover.

1.6 HZ00 PR/MT HEAD

The HZ00 printer uses a 14-wire head to produce dot pattern characters
(matrix). The fourteen printwires are arranged intwo vertical columns of seven

wires each. Figure 1-5 illustrates the dot configuration of the character "M"
within the matrix.

1.7 M120 PRINT HEAD

The M120 printer uses a seven-wire, single-column print head to pro-

duce the dot pattern characters. In all other respects, the printing principles
of the M120 are identical to those of the M200 described in paragraph 1.6. Fig-

ure 1-6 illustrates the dot configuration of the character "M" inthe M120 printer.

1.8 SPECIFICATIONS

Table 1-1 is a summary of the M200 and M1Z0 specifications

TABLE 1-1. SPECIFICATIONS

SPeciffcations ....
Item j_71200 M120

Input Power
l{e ¢_ui rement

Domestic: 95 to 127 VAC, 160 +1% single Same
phase

Universal: 90 to 140 VAC or 187 to Z57 VAC Same

50 or 60 Hz, _+1% single phase

Power Consumption

Idle: 150 watts maximum Same

Printing: Z75 watts maximum Same

Tempe rature

Operating: 10°C to 38°C (50°F to 100°F) Same

Storage -10°C to 50°C (14°F to 122°F) Same

Transit: -40°C to 71°C (-40°F to 160°F) Same

1--7
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TABLE 1-1. SPECIFICATIONS (Contd)

Specifications

Item ........ ' M120

Humidity

Operating: 20% to 80%, non-condensing I Same

Storage: 10% to 90%, 10% per hour rate Same

of change

Transit 98% maximum, 10% per hour Same

rate of change

I
P rinte r

Dimensions
i

Height

Cover closed: 21.3 cm (8.38 inches) Same

Cover open: 57.1 cm (22.48 inches) Same

Width: 67.1 cm (26.4 inches) Same

Depth: 59.4 cm (23.38 inches) Same

Power cord length: 4 meters (13.12 feet) Same

Print Head Life 300 million characters 200 million
characte rs

Ribbon Life 5 millioncharacters Same

Printer Weight

Net: 30Kg (67lbs) Same

Shipping: 37.2 Kg (82 lbs) Same

Print Character-
istic s

Character Kate: 340 characters per second 180 characters per
nominal secondnominal

Print Method: Dot matrix, 7 horizontal by Same
7 ye rtical

Printable Columns: 132 columns maximum _ 10 cpi Same ....

1-8
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TABLE 1-1. SPECIFICATIONS (Contd)
X- [ - pecmcatlOnS

Item MZ00 M1Z0

Pitch(Horizontal

Standard: 10 characters per Z5.4 mm (1 inch); Same
13Z characters/line maximum

Condensed: 16.7 characters per 25.4mm (1inch); Same
Z19 characters/line maximum

Expanded: 5 characters per Z5.4 mm (1 inch); Same
66 character s/line maximum

lute rfac e s

Standard: Short-Line Parallel (maximum Same

interface cable length of 15 meters)

Options: a. Long-Line Parallel (maximum Same
interface cable length of 150 mete rs)

b. Serial (maximum interface cable

length of 15 meters with RSZ3Z;
457 meters with current loop)

c. DPC Centronic s- Compatible Same

(maximum interface cable length

of 15 meters)

Line Spacin$

Standard: 6 linesper Z5.4 mm (1inch) Same

Optional: 8 lines per Z5.4 mm (1 inch) Same

Paper Feed

Slew: Z54 mm (10 inches)/second Same

(Minimum slew rate)

Step: 50millisecondsmaximum Same

(Single line advance)

Throughput

Full Line: 125 lines per minute 75 lines per

(13 Z cha racter s) minute

Short Line: 300 lines per minute Z00 lines per
minute

1-9
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TABLE 1-1. SPECIFICATIONS (Contd)

, Specifications
Item MZO0 MI'_.O

Paper Form Standard fan-folded, Same

ReqUirement s edge -punched

Width: 7.6Z cm to 40.64 cm (3 inches Same

to 16 inches) overall

Length: The basic printer accommodates Same
a ?7.94 cm (11 inches) fixed

fo r_xs length

k 30.48 cm (12 inches) is available Same

as an option

Printers equipped with an optional Same

forms length selector switch can
accommodate 11 different forms

lengths ranging from 7.6Z cm

(3 inches) to 35.56 cm (14 inches)

Printers equipped withthe optional Same
TCVFU can accommodate forms

lengths of up to 61 cm (Z4 inches)

at 6 LPI, and up to 45.72 cm

(18 inches) at 8 LPI

Printers equipped with the DAVFU Same

option can accommodate forms

lengths of up to 107 cm (4Z inches)

at 6 LPI, and up to 76. Z cm (30
inches) at 8 LPI

Weight: 38 g/m 2 (10 lb) minimum Same

Thickness: 0.71 mm (0. 028 inch) maximum Same

Environmental 16oc (60OF), at a relative humidity Same

Conditions: of 40% to 60%

(Recommended

operating and

SrO rage of forms

for best printing)

Ribbon Selection Fabric ribbon impregnated with Same

Guide non-fading ink, 1Z. 7mm (1/2 inch)

by 36 meters (1Z0 feet), continuous

(Specifically quali- loop cas sette
lied for matrix

printing)

1-10
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1.9 PRINTABLE FORMS

The printer is capable of printing on forms with as many as six parts.

The duplicate parts may be printed on either carbonless paper or single shot
carbon paper. Other multi-part forms may be used but should be tested under

user operating conditions to verify proper paper handling and printout legibility.

The recommended storage environment of the paper forms is 60 ° F (42° C) to

80°F (60°C) at about 40% to 60% relative humidity.

Table 1-3 lists the recommended form thickness and paper weights for

both carbonless paper and single shot _carbon paper. Lower paper weight forms

may be usedin all cases as lorig as the paper weightis above 10 pounds (37 grams
per square meter) for any individual part.

The firstcolurnn of table 1-2is labeled "No. of Parts", and the numbers

1 through 6 represent the number of parts to a form. The "Form Part Location"

heading is divide d into six columns, each column corresponding to the page num-

ber of a mliltiple part form. Form Part Location column 1 represents the first

part, or original copy, and is the copy closest to the print head after the form

has been inserted into the printer and is ready for print.

The figures in each of the six Form Part Location columns are suggested

paper weights for each form part, expressed in pounds and grams per square

meter (gsa). Suggested togal form thickness is given in inches andmillimeters.

Example: For a carbonless three-part paper form, table 1-3 suggests

the following weights:

Part 1 (in Form Part Location column 1) - 20 (75)

Part 2 (in Form Part Location column 2) - 15 (56)

Part 3 (in Form Part Location column 3) - 100 (163);:-'

-_-'The 100 (163) gsa is the weight for tab card stock, based upon paper dimen-

sions of 24" x 36" per 500 sheets. All other weight values are based on paper

dimensions of 17" x gZ" per 500 sheets. _ total thickness of all three example
parts should be 0. 014 inch (0.36millirneter), as shown in the "Form Thickness"
column of table 1-2.

NOTE

The heaviest weight form part should be the last page

of a multiple part form located farthest from the print

head when the form is inserted into the printer.

1-12
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TABLE 1-2. M-SERIES PRINTABLE FORIViS

Carbonles s Paper

No. Form Part Location Fo_,_, Thickness
of .....

Parts 1 2 3 4 5 6 Inches Millimeters

1 100(163) .0070 .18

2 20(75) 100(163) .0110 .28

3 z0(75) 15(56) 100(163) .0140 .36

4 15(56) 15(56) 15(56) 100(163) .0175 .44

5 15(56)I 15(56) 15(56) 15(56) 20(75) .0170 .43

6 15(56) 12(45) 12(45) 12(45) 12(45) 20(75)1.0185 .47

........ I ....

Carbon Paper

Using 8 lb (19 gsa) Single Shot Carbon

i

No. Form Part Location Form Thickness
of ........ Y

Parts 1 2 3 4 5 6 Inches Millimeters

, j

1 100(163) .0070 .18

2 20(75) 100(163) .0130 .33

3 20(75) 15(56) 100(163) .0180 .46

4 15(56) 15(56) 15(56) 100(163) .0240 .61

5 15(56) 15(56) 15(56) 15(56) 20(75) .ozzo .56

6 15(56) 12(45) 12(45) 12(45) 12(45) 20(75) .0240 .61

1-13
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SEC TION II

PREPARATION FOIl USE

Z.1 IN TIIODUC TION

This section contains information that assists personnel in preparing I

the printer for use. Included are printer space requirements, unpacking proce-

Idures, mounting procedures, power connections, and option configuration header

information. Paper loading, ribbon replacement, and print head replacement

procedures are augmented with pictorial guides. Other information supplied in
this section includes interface connection, TCYFU tape preparation, and DAVFU

preparation.

Z.2 SPACE REQUIREMENTS

Figure Z-1 is an outline drawing of the printer dimensions. Prior to

unpacking, select a flat surface with suitable dimensions on which the printer

can be placed for operation. Allow sufficient clearance for the printed paper to

exit freely from the printer and into a designated printed forms receiver. In

addition, allow a minimum of 7. 6 cm for ventilation clearance on the right side

of the printer per figure 2-1. Outline dimensions for the printer equipped with

the optional paper receptacle are illustrated in figure 2-2.

2.3 UNPACKING THE PRINTER

The printer is shipped in a reusable cardboard container, and held in

place by molded polystyrene end caps. Included in the container, but packaged

separately, is the shipaway kit containing the printer User's Ouide, a ribbon

cassette, and a print sample.

The procedure for unpacking the printer is as follows:

a. Openthe shipping container and remove the printer. Save the pack-

.. ing material for possible future use.

WARNING

Two or more persons may be needed to

liftthe printer onto the mounting surface

because of its weight of 75 pounds (34 kg).

b. Remove all wrapping material from the printer and place it on the
mounting surface.

c. Remove the shipaway kit from the shipping container.

2-1
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Figure 2-1. Standard M-Series Printer Outline Dimensions
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Outline Dimensions
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d. Check the contents of the container against the packing slip attached

to the outside of the container.

e. Raise the door and remove the two plastic cable ties and tl_e plastic
foam block from the shuttle/print head assembly. Save the foam block for

possible reshipment.

f. Verify that the shuttle/print head assern_l¥ moves freely back and
forth on the shuttle rail.

2.4 MOUNTING PROCEDURES

The printer may be mounted on a_y flat surface which is capable of
supporting its weight. An optional pedestal is available for installations requir-

ing a floor mount arrangement.

Z. 4.1 _tional Pedestal Mountin$ (Figures 2-3 and 2-4)

Perform the following procedure to mount the printer onto the

optional pedestal.

a. Assemble the pedestal per figure Z-3, using the parts supplied

in the pedestal kit. To do this, secure each side of the center panel to one of

the pedestal legs withtwohex-headscrewsandwashers. Next, place two threaded
feet within the bottom of each pedestal leg, and then install the paper basket.

b. Referring to figure 2-4, position the printer on top of the

pedestal and secure with six screws and washers.

c. Adjust the four feet onthe pedestallegs tlntilthe printeris level.

d. At the rear of the printer, insert the male end of one of the

ground cables into the female jack between the fuse and power cord.

e. Mount the male end of the other ground cable into the jack of

the paper basket.

f. Install the terminal spade ends of both ground cables between

the two external tooth washers, and secure to the pedestal leg with the screw.

Z. 5 IiNITIAL POWER CONNECTION

Perform the following procedures to connect power to the printer:

a. Verifythat the power cord, plug, and fuse supplied with the printer

match the specified power indicated on the nameplate located on the back of the

printer.

b. Verify that the available power is the same as the required power

specified on the printer' s nameplate.

c. Connect the printer power cord into the available power outlet.

d. Set the power switch, located at the lower left front of the printer,

to the on position.
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_'' PAPER
BASKET

I
LEFT

(.x)
FOOT

Z55t 7,b.105

Figure Z-3, Pedestal Assembly
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FEMALE
JACK

FUSE
(REF)

PAPER '_ EXTERNAL
BASKET TOOTH

(REF) WASHER

SCREWPOWER
CORD GROUND

(REF) CABLE

(REF) / REAR VIEWPRINTER

I

FLAT
WASHER
(6X)

WASHER
(6x)

SCREW
(6x)

FOOT
(4x)

15517_.I0k

Figure Z-4. Pedestal-Installation

2-6



TI 6490,20

-- Z. 6 POWEP_ CONVERSION FOR OPTIONAL UNIVERSAL POWEK SUPPLY

Printers equipped with the optional universal power supply have the

capability of operating on one of the following power options, as specified by
the user:

a. 90 to 140 VAC, 50 Hz + 1 Hz

I
b. 90 to 140 VAC, 60 Hz + 1 Hz

c. 187 to 257 VAC, 50 Hz_+ 1 Hz

d. 187 to 257 VAC, 60 Hz + 1 Hz

If the universal power supply should require reconfiguration, refer to table Z-1

and figure 2-5, and perform the applicable procedure given in the following

paragraphs.

WARNING

Disconnect the power cord from the power outlet. Do not

make any power configuration changes with the power cord

connected to the power outlet, as injury to personnel may
OCCUr,

NOTE

To reconfigure the universal power supply
from one power option to another, wires on
TB2, C4, and the base terminals must be
relocated. Note that the listed color-coded

wires shown in table 2-1 may be connected

at any one of the several possible locations.
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i
A.C. LINE FILTER

I TB2

UNIVERSAL TRANSFORMER
ONLY

PRINTER(REF)

I

2S5174.1o8

Figure 2-5. TBZ Terminal Block Location Diagram
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-_ ..... TABLE 2-1. OPTIONAL UNIVERSAL POWER SUPPLY TB2, C4, AND
BASE TERMINAL WIRE CONFIGURATION

TBZ Pin Position Number II
Wire Color ........

115 VAC 115 VAC 250 VAC 250 VAC
60 Hz 50 Hz 60 Hz 50 Hz

Ked 8 8 16 16

Orange/Yellow 6 10 6 10

Orange/White 9 6 9 6

Btown 3 3 7 7

Brown/Yellow 7 14 1Z 14

Brown/White 13 7 13 1Z

Orange /White 27 2 6 2 7 26

White Z3 24 23 24

Violet/White 22 21 ZZ 21

*l_ed/White Base C4 Base C4
Term Te_z_

*Red/Black C4 Base C4 Base
Terrn Term

*Wires not located on TB2

i ...............

NOTE

For 250V, 50Hz or 60 Hz operation, replace fuse
F1 with a 1.5A, slo-blo. For l15V, 50 Hz or 60 Hz
operation, replace fuse K1 with a 3A slo-blo.

NOTE

Ensure that the nameplate reflects
the new power configuration.

Z-9
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Z. 6.1 Power Plug s -_

The universal power supply is configured at the factory to user

specifications. Printers configured at the factory for 90 - 140 VAC operation

are equipped with a power cord terminated in a molded power plug that fits into

a standard three-terminal 115 VAC domestic power outlet. Printers configured

at the factory for 187 - 257 VAC operation are terminated in a standard three-

prong 250 VAC domestic power plug.

W-hen changing from 90 - 140 VAC operation to 187 - Z57 ¥AC

operation, replace the existing power plug with a 250 VAC domestic power plug,

Part Number DPC 800827-002. Wiring information is shown in figure 2-6. When

changing from 187 - Z57 VAC operation to 90 - 140 VAC operation, replace the

existing power plug with a 125 VAC domestic power plug, DPC Part Number

800827-004. When changing to foreign power, replace the existing power plug
with one that fits into the applicable foreign power outlet.

2.6. Z Labels

Printers equippedwitha universal power supply use two labels

to show the transformer power configuration and required fuse size. These

labels are locatedat the rear of the printer as shown in figure 2-7. When chang-

ing voltage, or voltage and frequency, both the voltage/frequency label and the

fuse label must be replaced.

Z. 6.3 Optiona ! 115 V2%C/60 Hz

WARNING

Do not attempt to perform any power conver-

sion procedure with the power cord connected.

Disconnect from TB2 the color-coded wires listed in table

2-1, and reconnect them as shown in the 115 VAC/60 Hz column of table 2-1.

Replace fuse F1 with 3A slo-blo fuse, and the two labels as appropriate.

2.6.4 C)_ional 115 V_C /50 Hz

WARNING

Do not attempt to perfor_ any power conver-

sion procedure with the power cord connected.

Disconnect from TBZ the color-coded wires listed in table

Z-l, and reconnect them as shown in the 115 VAC/50 Hz column of table Z-1.

Replace fuse F1 with a 3A slo-blo fuse, and the two labels as appropriate.
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CORD(R[F)
245123.202

Figure 2-6. 250V Power Plug Wiring Details

7 ' - _ ' '

.-- .)g
f ,=

ORIGINAL 120 VAC 60 HZ
LABEL

i "' h
120 VAC 50 HZ

LABELS 240VAC60 HZ IA I

I 240 VAC 50 HZ

245123,203

Figure 2-7. Power and Fuse Labels
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z. 6.5 Optional a5o" ,,VAC/60 Hz

lwX,..,oI
Do not attempt to perform any power conver~

I sion procedure with the power cord connected.

Disconnect from TBZ the color-coded wires listed in table
2-1, and reconnect them as shown in the 250 VAC/60 Hz column of table 2-1.

Replace fuse FI with 1-5A slo-blo fuse, and the two labels as appropriate.

2.6.6 _tipn_l 250 . v_Ac/50 Hz

I WARNING t

Do not attempt to perform any power conver-
sion procedure with the power cord connected.

Disconnect from TB2 the color-coded wires listed in table

2-1, and reconnect them as shown in the 250 VAC/50 Hz column of table 2-1.

Replace fuse F1 with a 1.5A slo-blo fuse, and the two labels as appropriate.

2.7 PAPER LOADING

Load paper according to the following procedure:

a. Place the printer POWER
switch to ON,

b. Raise the top cover. Rotate
the platen gap lever to its open position
{away from the platen).

c, Press the TOP OF FOR2_i

switch to set the printer mechanism to

the top of form position.

d. Rotate both tractor locks down- ::::..

ward (only one shown). Move the tractors
to their respective outermost positions.

NOTE

This step is only required if [
changing to a different width _

paper or a different margin
from that previously used. '.....

2.-12
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e. Insert paper into the desired

paper loading port (the front is shown,
although the bottom or optional rear port
may also be used). Slide the paper up
between the platen and the paper tensioner.

f. Open the pressure plate of the
left tractor. Engage the top left form feed
hole to the uppermost tractor feed pin and
close the pressure plate.

'[ i

//?:{;!){:?
uPr.Em

f£_O i

2_5OS7_Oa

g, Laterally position the left trac- :_:Z
for to align the paper to the desired mark :_
on the forms alignment scale. (Aligning _;::Lo¢_
the paper to the center vertical line will : 'J:

give a 1/2 inch margin for the first column ........

of print). In the adjacent figure, paper
is installed with the first print column I
indented approximately 1/2 inch. _i_fter the _ I
paper has been aligned, rotate the left I
tractor lock upward.

_45057 209

h. Open the pressure plate of the :::
right tractor. Engage the top right form
feed hole to the uppermost tractor feed
pin, ensuring that the paper is not skewed. ::
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RSTUVWXYZ[X] ^_'abed

i. Position the right tractor for RSTUV;4×YZ£X]"_'mbcd C)

proper tension by ensuring that the form RSTUVWXYZ[\]"_ '_bcdRSTUVWXY2 [\]*"_'mt:.(:(}
feed holes are not deformed where the RSTUVWXYZ[\]' *'_'akcJ,, 0

tractor feed pins engage. RSTUVNXY..[\]'_ mt,cd

RSTUVWXYZE\]"_ 'sb,cd _)

2J456789:; (-')?SABCD
234567Bg:; {=)?E_ABCD
23456789:;(=)?@ABCD
2345678?:; <=)?SABCD

23456789:; <=>?8ABCD 0

j. Close the pressure plate and

rotate the tractor upward.

k. tKotate the vertical paper

adjust knob to vertically position the

paper to the desired first print line

position. This line will be printed
_vithin the two horizontal lines of the

:forms alignment scale. ®

L_VE_ )

1. Rotate the platen gap lever to _.,_s_COt_YROL '

its Closed position (toward the platen) and (CLOSED

set the forms thickness control to the nun_- r.os,,',o._

bet that matches r.l_e thickness of the form

being used. This is a preliminary setting.
Due to variances between different forms,

the setting on the forms thickness control

may not correspond exactly with the thickness

of the form being used. To obtain the exact

setting, runaself-test pattern per paragraph .........

3.4, then adjust the forms thickness control

for optimum· print contrast. Close the top cover.
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m Press the ALARM/CLEAR

switch to initialize the printer logic.

2.8 RIBBON REMOVAL/REPLACEMENT
_4S057 _

The ribbon used on this printer is a cassette ribbon assembly and may
be replaced with the printer powered up or shut down. To replace the ribbon
cassette, perform the following procedure:

a. tKaise the top cover. _otate the
platen gap lever to its open position (away
from the platen).

b. Lift the ribbon cassette offthe

print head. Install the new ribbon cassette

over the print head. ]Press down evenly
until the cassette snaps into place.

NOTE

It may be necessary to rotate
the ribbon advance knob clock-

wise while seating the ribbon
cassette on the head carriage ......,
to ensure that the ribbon drive

mechanism meshes properly
(see step c). ^_vA_c_

KNOB

c. Rotate the ribbon advance knob
clockxvise to ensure that the ribbon is taut

and properly positioned in front of the print
head.

la_5721e
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d. Rotate the platen gap lever to
its closed position (toward the platen).

Close the top cover and press the ALARM/ :: \
CLEAR switch. If the printer has been i

powe re d up and properly loaded with pape r,
the printer may now be placed on line. .! _CLOSED

i 2. 9 PRINT HEAD REPLACEMENT .........

To remove and replace the print head, perform the following procedure:

[ CAUTION t

The printer must be shut down
prior to head replacement. Allow
sufficient time for the print head

to cool before proceeding. _,

245X 22 17_

Removal RIGHT

[ CAUTION I

During removal or replacement, the

print head must be graspedat the top
{not the front) as shown.

] Zi:_::!

WRONG

a. Open the printer top cover.
Rotate the platen gap lever to its open
position (away from the platen).

:}?:
24_1Z _ 170
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b. Remove the ribbon cassette

from the print head per paragraph 2. 9.

i

-4 :":ii:_ '_::::

,\CTL!A!LNG :

c. To remove the print head:
squeeze the print head locking mechanism

actuating arms, then pull the print head
approximately 3/1 6 inch toward the front
of the printer and lift clear of the shuttle
assembly.

d. Disconnect the print head
flex cable connector from the print head.
Connector is a "snap" fit and re. ay require
some effort to disconnect.
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Preparation Prior to Replacement

S I k l CONE

a. Remove existing silicone corn-

i pound (white grease) from the shuttleby

wiping thoroughly with a tissue of soft cloth.

2_5074.%0!

NEW :_
SILICONE

b. Apply new silicone compound
directly on the magnetic structure surface

oftheprinthead (DPC PartNumber 800205)

255074,102

SILICONE 3

C. Using a cotton-tipped applica- EVENLY

tot, spread the silicone compound evenly
throughout the magnetic structure surface.

255074-103
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tleplacement

[ CAUTION I ":"

Touching the print head actuator
springs may cause the print wire(s)
to protrude out of the print head,
Check to make sure that the actuator

springs are seated properly and no
wire(s) protrude out of the print head,

d. To install the new print head,
connect the print head flex cable to the new
print head, making sure that the connector
snaps in place and is well seated.

e. Position the new print head
over the shuttle mechanism.

ACTUATING

ARMS

f. Squeeze the print head locking
mechanism actuating arms together, slide
the print head down the shuttle mechanism,
push the print head toward the rea]: of the
printer, and remove pressure from the
locking mechanism actuating arms.

255071.100

g. Ensure that the locking wedge
is properly seated.
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h. Install the ribbon cassette

over the printhead. Press down evenly
until the cassette snaps into place.

NOTE

It may be necessary to rotate

theribbonadvanceknobclock-

wise while seating the ribbon

cassette on the print head car-

raigetoensurethatthe ribbon _4_57 2_7

drive mechanism meshes pro-

perly (see step i).

PLATEN

GAP

i. 1Kotate the platen gap lever L_vE.

tO itsclosed position(towardthe platen).

Close the printer top cover. The printer

may now be powered up. _¢LOSE,)
POSITtON)

2-20



TI 6490.20

SECTION III

OPE R._TO Il INS TRUC TIONS

3.1 INTRODUCTION

This section contains information necessary to the operation of the

printer, and includes the following topics:

a. Operator Controls and Indicators

b. Operating Procedures

c. Self Test Procedures I

I3.2 OPERATOII CONTIIOLS AND INDICATORS

Ope rato r controls and indicato rs are illustrated in figures 3 -1 through 3-3

and described in tables 3-1 through 3-3.

TABLE 3-1. ELECTRICAL CONTROLS AND INDICATORS

Figure & Item Function
Item No.

3-1

1 ON LINE Indicator illuminate swhen printer is on line.

switch/indicator Pressing the switch will alternately place
the printer on line and off line. If switch is

pressed while data is being loaded, indicator

will stay illuminated until completion of the
data load cycle.

2 ALARi_/CLEAR ALARaVi indicator illuminates when a fault

switch/indicator condition exists. Pressing the CLEAl{switch

clears the printer logic.

3 TOP OF FOR1Vi Momentary action switch. When pressed,

switch advances paper to the top of the next form.

When pressed and held, paper will advance

continually. Not effective when printer is
on line.

4 PAPER STEP Momentary action switch. When actuated,

switch advances paper a single line. When pressed

and held, paper will advance continually.

Not effective when printer is on line.

3-1
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TABLE 3-1. ELECTRICAL CONTROLS AND LNDICATORS (Contd)

-- · L EL. _. L _ ...

Figure & Item Function
Item No.

5 TEST switch When set to ON, allows operator to exercise
printer without an external data source.

Effective only when printer is on line.

6 POWER switch Applies primary AC power to the printer.

7 PITCH switch This two-position switch allows the operator

(optional) to select the standard horizontal spacing of
10 characters per inch or the condensed

! spacing of 16. 7 characters per inch.

I 8 LPI switch This two-position switch allows the operator

to select 6 or 8 lines per inch vertical line

spacing. The standardline spacing is 6 lines

per inch. When the switch position is changed,

the new pitch takes effect at the beginning
of the next line.

9 FOtkk4 LENGTH Allows operator to select 11 different forms

switch (optional) lengths. Switch not effective when either

TCVFU or DAVFUis loaded in VFU memory.

10 STATUS Two-digit numerical display. When a mai-

indicator function occurs, the number displayed cor-

responds to the last function performed by

the printer.
L

TABLE 3-2. MECHANICAL CONTROLS

i,..,., iw . , .......

Figure & Item Function
Item No.

3-Z

1 Forms thickness Moving this lever controls the platen gap, thus

control allowing printing of forms from one to six parts.

2 Platen gap lever Moving this lever away from the platen

releases the paper tensioner and increases

the distance between the print head and

the platen to facilitate paper loading, ribbon

replacement, and print head replacement.

3 Vertical Adjust While applying a downward pre ssure, this knob

may be rotated and the paper manually moved

to achieve a vertical paper registration.
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TABLE 3-2. MECHANICAL CONTROLS (Contd)

Figure & I Item Function
Index No.

4 Pressure plate The pressure plates may be opened and
closed to allow the loading of paper.

!

5 Tractor locks Rotating the tractor locks downward allows

the tractor to be moved horizontally to

achieve a horizontal paper alignment or to

accommodate various paper widths.

L .......... I

TABLE 3-3. MISCELLANEOUS OPERATOR CONTROLS

Figure & Item Function
Index No.

3-3
1 Forms alignment Allows the operator to visually align paper

scale both vertically and horizontally to get pro-

per print-to-form registration.

2 The two horizontal lines represent the line

spacing when the printer is printing at 6 line s

per inch. The bottom horizontal line indi-

cates the vertical position of the top of the

characters of the print row.

3 The vertical lines are 1/10 inch apart and

indicate horizontalmargin. Placing the edge

of the paper directly over the center heavy

line will provide a 1/2 inch margin.

4 Paper low inter- Detects the end of the last form. Prevents

lock switch printer operation when the paper supply is
exhausted.
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:1 _/// ....T -_'_.........::i

Z,Z:::.iL:L:,:.LL:_ _._'
245_22 144

I..Pt

ON OFF

AUXILIARY
FORM CONTROLPANEL

:' TEST

10 _6

PITCH

CONTROL
PANEL

2_5122 165

Figure 3-1. Controls, Connectors, and Indicators
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%

_ _ ?_::ii_i,_: ·

I

245122.146

Figure 3-2. Mechanical Controls

2a5057.106

Figure 3-3. Miscellaneous Controls
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3.3 OPERATING PP_OCEDUi_ES

Operating procedures include the power-up, shut-down, and self-test

procedures.

3.3.1 Power Up

The power up procedure assumes that the printer is properly

loaded withpaper, the ribbon is properly installed, and all doors and latches are

closed. Refer to the applicable procedure in section II.

a. Place the POWER switch

to ON, Verify that the status display read-
out is 00.

b. Ensure that the ALARM indi-

cator is extinguished. If it is illumhnated, press
the CLEAR switch. If the indicator remains 24_0_720,

illuminated, a fault condition exists. Consult
section Vii for fault isolation.

i
c. Slide open the auxiliary

control panel access door and ensure that
the TEST switch is set to OFF.

2_-505';.103

(1) If the optional LPI
switch is installed, set it to the desired

position,

(2) .Ifthe optional PITCH
switch is installed, set it to the desired

po s trion.

(3) Ifthe optional FORM
LGTH selector is installed, ensure that the

setting corresponds to the form length being
used.

(4) Slide the auxiliary con-

trolpanelaccesscover closed. :_:,_
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d. Press the ON LINE switch/
indicator and verify that it is illuminated.

The printer is now ready for on-line operation.

c

3.3. g Shut Down :_0_7_03

a. If the ON LINE switch/indicator

is illuminated, press one time. After completion
of the print cycle (current print line) the printer
will go off line. If the ON LINE indicator fails to
go off, it probably is an indication that data is in
the buffer without a line terminator.

b. Place the POWEP_ switch to
OFF.

2_5123 301

3.4 SELF TEST

The _elf test feature allows the printer to be tested under dynamic con-
ditions. It does so by printing a fixed pattern of characters supplied from an
internal data source.

A full pattern consists of 264 13Z-column lines, after which printing
stops automatically. In printers equipped with a standard character set, lower

case characters are printed as reduced upper-case characters as shown in fig-
ure 3-4. In printers equipped with an alternate character set, lower-case char-

acters are printed in the traditional form (figure 3-5). The procedure is as fol-
lows:

a. Power up per pa ragraph 3.3,1.

b. Set the TEST switch to ON.

c, Press the ON LINE switch. Verify that the ON LINE indicator

illuminates, and that the printer prints out a test pattern. Printing will stop

automatically after 264 lines. If printing stops before completing the full test
routine, refer to section VII for fault isolation.

3_ 7
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To terminate the self test operation in less than 264 lines, press the --

ON LINE switch, and verify that the ON LIAIE indicator goes off. Upper-case
letters are printed first if the Interface CC_A_ is installed. If the Interface CCA

is not installed, lower-case letters are printed first.

NOTE

Once the TEST switch is set to the on position,
it is left in that position for the duration of the

test. To start or stop a test-print operation,
toggle the ON LINE switch.

The printer is now ready to be interfaced to the user system. Proceed
to section IV for interface details.
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SECTION IV

P PJ_N TE P_ INTERFACING

4.1 IN TI{ODUC TION

The printer interfaces with the user system via an Interface Circuit Card

Assembly (Interface CCA) installed within the printer Mother Board. Depending
on user requirements, the printer may be configured with one of the four pos-
sible Interface CCAs:

a. Short-Line Parallel Interface CCA

b. Long-Line Parallel Interface CCA

c. DPC Centronics-Compatible Interface CCA

d. Serial interface CCA

The following paragraphs provide a brief description of each Interface
CCA type, including signal requirements, operation, timing, parameter switch

settings, signal definitions, and pin assignments. Since the Short-Line and Long-
Line Interface CCAs operate in analmost identical manner, these two Interface

CCAs are discussed under common paragraph headings.

4.2 SHORT AND LONG LINE INTERFACE DESCRIPTION

4. Z. t Interface Circuits

Two different interface circuits have been designed to accom-
modate both short and long line data transmission. The standard short-line

interface circuit operates at a maximum recommended cable length of 15 mete rs
(49 feet). An optional long-line circuit is offered using differential drivers and

receivers/hat are capable of operating up to a distance of 150 meters (492 feet).
The two circuits have the following features:

a. Short Line

Signals between the use r and printer should be transmitted over

twisted pair %vires with a maximum recommended cable length of 15 meters.

The user transmitter circuit must be able to sink and source

ten (10) standard TTL loads. The user receiver circuit does not require more
than ten (10) standard TTL loads.

Logic '1' Must be more positive than +Z.4 VDC and less positive
than +5.0 VDC.

Logic '0' Must be more positive than 0.0 VDC and less positive
than +0.4 VDC.

_- Interface signals are active when in the Logic '1' state. Ex-
ception: Buffer clear is active in the Logic '0' state.
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b. LongLine --

Signals betweenthe user and printer shouldbe transmitted over
twisted pairwire (recommendedwiretype; 2Z AWG twisted 1 to 3 twists per inch)
with a maximum recommended cable length of 150 meters.

Logic ti' Signal: Must be more positive than Z. 5 VDC and
less positive than +5.5 VDC.

Signal Return: Must be equal to or more positive
than 0.0 VDC and less positive than 0.5 VDC.

Logic '0' Signal: Must be equal to or more positive than
0.0 VDC and less positive than +0.5 VDC.

Signal Return: Must be more positive than 2.5 VDC
and less positive than +5.5 VDC.

NOTE

In the Long-Line Interface CCA, signal BUFFER CLEAR
is active itlthe logic "1" state.

4.2. Z Interface Signals

With the printer configured with either a Short Line or Long
Line Interface CCA, standard codes are received in bit-parallel form. Data
transfer betwenthe printer and the user system is on a demand/response basis.
Standard interface signals recognized or generated by the printer are:

DATA STROBE DEMAND
READY DATA
ON LINE

The timing relationship of these interface signals is shown in
figure 4-1.

4.2.3 Interface Han. dshaking Operation

Interface signals operate in a handshake mode. If the printer
is Ready, On Line, and able to load data, handshaking operation is as follows:

a. If the DATA STROBE signal is inactive, the DEMAND line will
request data from the user and remain active until the DATA STROBE signal is
received.

b. The DATA STROBE signal can go active only when DEMAND
Is active and the DATA lines are stable. Once the DATA STROBE signal goes
active, it must stay active while the DEMAND signal is active.

c. After the DATA lines have been sampled, DEMAND will go
inactive. -'
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_. y/

R_p¥ /

f r'

ON LINE I_ -' -- '" '"

DE,_,D... ' / r'-- G_1_ $$ /DATA I _, /'

8 AND P.I.
C"--

--m,.0

DATA STROBE 7 ,

-,--E_.j --.-F

A = 0.SSO._,sec. mtn. _%'_= Undefined Area
= 2.550 .sec. max. _-xx:

Note: Wavefonqs measured at the Printer
interface Connector. I1 = O.B7S _sec. min. E = Greater than zero

= Z.O75 _sec. a_x. F - Greater than zero
K - Greater than zero

HoLe: For /laximum Tilroughput: C & D = 0.050 .sec. ,lin. L = Greater than zero
0 < E < 0.450 i, sec.
0<F<0.925 .sec. G = Data Settled

255174.109

Figure 4-1. Parallel Interface Signals, Timing Diagram
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d. When the user detects that DEMAND is inactive, the DATA

STROBE signal can then go inactive.

e. When the printer detects the inactive DATA STROBE signal,
DEMAND is activated again.

4.2.4 Parameter Switch. Setting

The Short-Line Interface CCA contains a set of switches that

are used to configure the printer to the required parameters. These switches

must be set, as required, prior to printer operation. Switch functions are

described in table 4-1. Access to the parameter switches is gained by remov-

ing the top cover per paragraph 4.5.

TABLE 4-1. SHORT LINE INTERFACE PARAMETER SWITCH

FUNCTIONS

I

Switch Function De scription ON OFF

SW-1 Carriage Return OFF - Upon receipt of a Disable Enable
code detect ! CR code, printerwill

terminate data load cycle

and print the line.

ON - Printer will igno re

any and all C R codes.

SWi-2 Not Used Set to OFF at all times. - -

SW1-3 Not Used Set to OFF at all times. - -

SW1-4 Not Used Set to OFF at all times. - -
I

I ....

The Long-Line Interface contains no parameter switches.

4.2.5 Interface Hardware

The interface connector, mounted at the rear of the printer,

is a 50-pinA1ViP Arnplimite, A_Ppartno. 206973-1. It mates with an Amplimite
connector (not supplied) Ah/iPpartno. 205212-1, used as one end of the interface
cable. Contact pins for the mating connector have an AMP part no. of 66509-9.

An optional adapter cable, DPC part no. 249461-001, mates
the standardinterface connector of the printer witha 50-pin Winchester connec-
tor, as illustrated in figure 4-2.

Figure 4-3 shows the pin assignments and connection paths of
the Parallel Interface signals connected between the Parallel Interface CCA and

the 50-pin Winchester connector. A Parallel Interface Signal glossary is given
in table 4- 2.

4-4



TI 6490.20

36_PIN
USEDWITH DPC COUUrrrno i
CENTRONICS-COHPATIBLE
INTERFACECEA

_ cABLECONNECTOR

25 PIN

CONNECTOR I

CONNECTST _ _

I_

50 PIN
WINCHESTER
CONNECTOR
r ' ·

USEDWITH PARALLEL
INTERFACECEA

.____ _ CABLECONNECTOR
U

25517_.106

Figure 4-2. Interface Adapter Cables
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INTERFACE C_ S_RE STANDARD 50-PIN
EDGE BOARD CONTROL INTERFACE WINCHESTER

CONNECTOR CONNECTOR _NEL CONNECTOR CONNECTOR

F1 J1 Jl1 J13

I +$V 12 _ HH

43 BUYER CLEAR* 44 31 A

44 BUFFER CLE,AR RTN 43 15 J H

11 BolroM OF FORM L
BOTTOM OF FORM RTN 9 25 M

12 7 9 P

21 DATA 1: : 22 19 B
_PER MOVING

9 .. = 10 Z6

23 DATA 2 = 21 = 20 F

24 DATA 2 RTN 19 4

25 DATA 3 26 1 L

10 _PER MOVING_RTN 8 1O Y
DATA 4

27 _ 25 41

28 DATA 4 RTN 23 40

29 DATA 5 30 34 V

13 TOP OF FORM =: 14 24 S
DATA6

31 -, 29 43 z
DATA 6 RTN

32 27 _2 b

33 DATA 7 :: 34 36

14 TOP OF FORM RTN 12 8 U
DATA 8

_RT OF 35 33 28 PART OF
_IL_LLEL DATA 8 RTN INTERFACE

INTERFACE 36 -- 31 · 44 _ CABLE
DATA BTROBE

C_ 37 37 38 _

38 DATA STROBE RTN 35 37

15 DEMAND 13 23

16 :DE_ND RTN 11 7
INTERFACE IN

3 ] 3 46

4 INTERFACE OUT I 4 45

19 ON LINE 17 ., ,,, 21
ON LINE RTN

zo 15 5

41 _PER INSTRUCTION 42 30

42 I _PER INSTRUCTION RTN:: : 41 14

39 PARITY BIT 40 29

40 _RITY BIT RTN 39 ]3 BB

7 PARITY ERROR 6 27

8 _R[TY ERROR RTN 5 ll t

17 READY 17 22 CC
R_DY RTN I

18 18 6
DATA 1 RTN

22 3

26 DATA 3 RTN 2

30 DATA5RTN 18 X

34 DATA 7 RTN _._ 35
+SV RTN 39

MOTHER ADAPTER CABLE

BOARD
25517_.io!

Figure 4-3. Parallel Interface CCA Pin Connection Diagranu
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TABLE 4-2. GLOSSARY OF SHORT AND LONG LINE PARALLEL

INTERFACE CCA INTERFACE SIGNALS

Signal Desc ription

DATA STROBE Strobe signal supplied by the user to the DPC Parallel
Interface CCA in response to DEMAND. Validates
stability of the input data bits.

DATA01-DATA08 Input data bits supplied by the user to the DPC Para-
llel Interface CCA.

DEMAND Printer-generated handshake signal supplied to the

user requesting data. Raised once per character.

INTERFACE IN Two interface connector pins are jurnpered together
to allow the user to verify that the Interface CCA is
plugged into the printer.

INTERFACE OUT

ON LINE A printer-generated signal which indicates that the
printer has been put on line. When ON LINE is active,
it indicates that the following conditions have been
satisfied.

,f

a. The ALARlvl light is off.

b. The printer operator has pressed the ON LINE
switch.

c. The printer is ready to accept data from the user.
d. SELF TEST is not selected.

PAPER This use r-gene rated optional signal info rms the printer
INSTi_UC TION that information on the data line s is to be treated either

as VFUformatdata, or as a DAVFU start or stop code.

PARITY BIT User-suppliedinput to the DPC Parallel Interface CCA.
When the parity option is enabled, this signal codes

.... the odd/even bit content of the input character.

PARITY ER/IOR This optional signal is generated by the printer when

a parity error is detected on incoming data.

BOTTOM OF FOR/Vi This optional signal is generated by the printer when

the print station is at _the bottom of form position.

BUFFER CLEAR* When active, this user-generated signal clears the
printe r buffer and allows a new line of data to be loaded.
Signal must be active low when a short-line Interface
CCA is used, and active highwhen a long-line Interface
CCA is used.
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TABLE 4-Z. GLOSSARY OF SHORT AND LONG LINE PARALLEL

INTERFACE CCA INTERFACE SIGNALS (Contd)

Signal De sc ription

READY A printer-generated signal which indicates that the

printer is ready to be put on line.

When READY is active, it indicates that the following
conditions have been satisfied:

a. Power and DC voltages are on.
b. All interlocks are closed.

c. Paper has been loaded.

d. No printer fault exists.
e. SELF TEST is not selected.

TOP OF FORM This optional signal is generated by the printer when
the print station is at the top of form position.

PAPER. MOVING This optional printer-generated signal informs the
user that the paper feed motor is energized.

4.3 DPC CENTP_ONICS-COMPATIBLE INTERFACE CCA

The DPC Centronics-compatible Interface CCA accommodates she rt line
data transmission of 49 feet (15 meters) maximum length. Standard codes are
received in bit-parallel format, and data transfer between the user system and

the printer is on a strobe/acknowledge format. This allows the user system to
control the datatransfer rate at a maximum of 75 kHz (at 75,000 characters per

second). Signals between the user and the printer should be transmitted over

twisted pair wires. Voltage levels for signals transmitted over this interface
are defined as follows:

Logic "1" - Must be greater than +Z.4 VDC and less than +5 VDC.

Logic "0" - Must be greater than 0.0 VDC and less than +0.4 VDC.

4.3.1 Interface Signals

With the printer configuredwith a DPC Centronics~compatible
I_uterface CCA, standard codes are received in bit parallel form. Standard inte r-

face signals recognized or generated by the printer are:

DATA STROBE*

ACKNLG*

DATA

BUSY

4-8
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4.3. Z Interface Operation and Timin_

Before the printer can receive data fromthe user, itmust first
be selected. The printer can be selected one of two ways:

a. Fromthe control panel, whenthe operator presses the ON LINE
switch (see figure 4-4).

b. From the user, by transmitting a hexadecimal code of 1 1 {see
figure 4- 5).

Once selected_ the printer can be deselected either from the

control panel by the pressing of the ON LINE switch, or upon receipt of hexa-
decimal code of 13.

Once the printer has been selected and no BUSY condition
exists, it will communicate with the user as follows (figure 4-6):

1. The user places data on the data lines and transmits a
DATA STi{OBE* signal.

2. Sensing the DATA STROBE* signal, the Interface CCA
stores the data in the line buffer and sets a delay timer.

3. At the expiration of the delay time, the Interface CCi re-

_- turns an ACKI¥OWLEDGE* signal.

4. Sensing the ACKNOWLEDGE* signal, the user system can

transmit another DATA STROBE* signal.

If the use r transmits a character that causes the Interface CCA

to enter the BUSY state (CR, DESELECT, or termination code), the interface

communication sequence will be as follows (see figure 4-7):

1. The user system places a character on the data lines.

2. The user system transmits a DATA STROBE;:: signal.

..... 3. Sensing/he leading edge of the DATA STROBE* signal, the
Interface CCA decodes the character coded on the data lines.

4. After the character has been decoded, on the trailing edge
of DATA STROBE*, the Interface CCA enters the BUSY state.

NOTE

If the character received is Ci{, BUSY is entered

on the leading edge of DATA STROBE.

5. After a time delay, as determined by the type of charac-
...... ter received, the Interface CCA terminates the BUSY state and transmits an

ACKNOWLEDGE* signal to the user.
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POI/ER-UP _ _ ......
CLEAR

SLCT-. /

.._, / \ .......
I

DATASTROBE*...........

ACKNLG* ........

DATALINES

NO VALID DATA

SIGNALNAPLESWITHASTERISK A = 4 t 1.0 psec.
SIGNIFYACTIVE L0W

B = Greater than zero

255174.110

Figure 4-4. DPC Centronics-Cornpatible Interface,
Select Timing via On Line Switch
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PO. ER-UP / i mm ii i i m

CLEAR

SLCT .... '-_

.,,s¥ ,/ '_,

DATA STROBE* :: _

)
i

---- C -I,.- JIIRII/

_ ACKNLG* · / _,_"'"LINES HEX 021

SIGNAL NAMESWITH ASTERISK A = 1.0 .sec...in. D = Greater than zero
SIGNIFY ACTIVE LOW

B = 1.0 .sec. max.
= 0.5 psec. min.

-_ = UNDEFINEDAREA C = 4 +_1.0 .sec.

255174.T11

Figure 4-50 DPC Centronics-Cornpatible Interface,

Select Timing via Data Bus
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I I

SELECT

O^TA*TROBE*

ACKNLG* - mm

/

BUSY

Load Rate = B + C + D + E A = 1.0 ,sec.,min. E - Greater than
zero.

Minimum Load Rate to B = 1.0 psec. max.
mintain throughput = 100 ),sec. = 0.5 _sec. min. F = 0.0 psec. min.

Time C is the Acknowledge delay C = 7 z 1.Z psec. = 0.0 75 psec. max.

D = 4 t 1.0 psec.

= Undefined Area

255174.112

Figure'4-6. DPC Centronics-Compatible Inter'face, -'
Data Transfer Timing without Busy
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SELECT

DATA STROBE_? _ A _-- --_ A -4--

BUSY _ )-_L

ACKNLG* ........ I_ .....

ReceivedData Durationof Busy A = 1.0 m,sec. min.
B = 1.0 ),sec. max.

1. Deselect code Until printer is selected = 0.5 ,sec. min.
C = Duration of BUSYcondition

2. CRW/OAuto Line 7.0 + 1.0 psec. O _ 4.0 · 1.0 ,sec.
3. CRW/ Auto Line PrinL + paper nation cycles E = 0.0 psec. min.

= 0.075 psec. max.
4. All Other Terminations Print + paper nk?tion cycles F - Greater than zero

.... _ = UNDEFINEDAREA SIGNALNAMESWITHASTERISKSIGNIFYACTIVE LOW

255174.113

Figure 4-7. DPC Centronics-Gompatible Interface,

Data Transfer Timing with Busy
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4.3.3 Parameter Switc h Setting

The DPC Centronics-compatible Interface CCA contains a set '

of switches that are used to configure the printer to the required parameters.

These switches must be set, as required, prior to printer operation. Switch

functions are describedintable 4-3. Access to the parameter switches is gained
by removing the top cover per paragraph 4.5.

TABLE 4-3. DPC CENTi{ONICS-COMPATIBLE INTER_FACE CCA,
PARAA/iETE1% SWITCH FLrNCTIONS

'' I" '-

Switch Function Description ON OFF

SWI-1 Not Used Set to OFF X

SWl-Z Auto Print When enabled, causes printer Enable Disable

to print automatically follow-

ing receipt of the maximum

number of print characters.

Maximum nllmber of print
characters is either 132 or

219, depending on the position
of SW1-3.

SW1-3 Maximum ON - prints after 132 charac- 132 Z18
Line Length ters.

OFF - prints after 219
cha racte rs.

IfSWI-Z isdisabled,SW1-3
I has no function.

SW1-4 Ci{ Disable ON - receiptofC1%codecauses Enable Disable

printer to terminate data load

cycle and print line.

OFF - causes printer to ignore

.... j Ci%code.

4.3.4 Interface Hardware

As in all cases, the interface connector mounted at the rear
of the printer is a 50-pin AMP Amplimite, AMI D part no. 206973-1, that mates

with AMP connector, part no. 205212-1. An optional adapter cable, DPC part
no. Z49526-001, mates the standard interface connector of the printer with a

36-pin AMP connector as illustrated in figure 4-2. Figure 4-8 shows the pin
assignments and connection paths of the DPC Centronics-cornpatible Interface
CCA and the 36-pin AM1D connector. The Interface Signal glossary is given in
table 4-4.
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-,r

INTERFACECCA SPARE STANDARO
EDGE BOARD CONTROL INTERFACE 36-PIN

CONNECTOR CONNECTORPANEL CONNECTOR CONNECTOR
P1 J1 Jll J13

12 ' - 18
9 FAULT* I !-- 10 26 - 32

OSCXTRTN r
lq = - I lZ 8 .... T6

37 - _'i'A STROBE* 37 , = - 38 t
DATA STROBERTN

38 -- . 35 ) 37 19
21 : DATA1 _ . 22

DATA 2 I - 19 2
23 - 21

- 20 3

2b, DATA 2 RTN ...... I -19 = - 4. ' 21
25 DATA 3 .... 2&

DATA h - ! ,b,.

..... 25 · _.1 527 DATA /4 RTN

28 .... 23 : /40 _i _ 23
DATA 5 : - 30. -- 3/4 629 DATA6

31 - - 29 4.1 I 7

32 DATA6 RTN_ 27 /42 ,g_ 25
PARTOF DATA 7

DPC 33 : - 3/4 - : 36 _-- / 8
CENTRONICS- 3S DATA 8
COMPATIBLE DATA 8 RTN ...... 33 - 28 · 9

INTERFACE 361...... I - 31 .. . b,.b,. 27

CCA 151 ACKLGY: -- 13 23 '--"'-_
ACKLG

10

16 -Busy AT. ,.. 11 7 --"
rf

28
_7 : - 55

BUSY RTN 22 11

- ,- ,la 6 - -Ii 2918 I PE
11. " .... 9 25 _ ' 12SLCT
19 : ' -- 17 21 13
13 0SCXT

INPUT PRIME* - -' 14 2/4 - : 1:5
/43 .... z_

INPUT PRIME RTN 31 31
44 .... /43 :-

' 15 30
/41 PAPERiNSTR. 42 30 33

.... /42 _ PAPERINSTR. RTN /41 ..... I/.._ --m 36

DATA 1 RTN _""_
22 ....... 3 20
26 DATA 3 RTN

..... _ .... 2 22
DATA 5 RTN30 == ' '- -- - -- 18 2b,
DATA 7 RTN3/4 ' - 35 26

CI'_SSIS GO 16 ,i 17

- --,_ . . / _.

MOTHER ADAPTERCABLE
a0ARD 2SSTT_._o2

Figure 4-8. DI:)C Centroo/cs-Coml:_tible _tet£ace CCA,
_ Connection Diagram
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TABLE 4-4. GLOSSARY OF DPC CENTP_ONICS-COMPATIBLE
INTERFACE CCA INTERFACE SIGNALS ·

Signal De sc ription

ACKNLG* A p rinte r- gene rate d signal which acknowledge s that the
(ACKNOWLEDGE) printer has received a data word. If the data word pro-

duces a busy condition, the ACKNOWLEDGE signal will
not be generated until the busy condition is cleared.

BUSY A printe r-generated signal which indicates that the

printer is unable to receive print or format data. A

select code can be transmitted during a busy condition.

DATA1-DATA8 8-bit bus containing data supplied by the user.

DATA STROBE* User-generated strobe signal that validates the stability

of the input data bits.

FAULT* Printer-generated signal that indicates one of the follow-

ing fault conditions:

a. Printer out of paper.

b. r Shuttle not moving.
c. Printer deselected.

INPUT PRIME* A user-generated signal that clears the printer buffer

and initializes the interface logic. The input prime sig-
nal is asynchronous to the interface logic. This signal

does not affect print or paper motion cycles.

OSCXT A printer-generated signal that transmits a 100 kI-Iz

square wave to the user.

PE A printer-generated signal that indicates the printer is
out of paper.

PI User-supplied signal; indicates that the data bits contain

either a VFU-type paper instruction or a DAVFU START
or DAVFU STOP code.

SLC T A printe r-gene rate d signal which indicate s that the printer

(SELECT) has been selected. When SLCT signal is active:

a. The ALARM light is off.

b. The printeroperatorhas pressedthe ON LINE switch,
or a hex 11 code has been received via the data bus.

c. The prlnter is ready to accept data.

4.4 SERIAL INTEKFACE CCA

The Serial Inte trace ope rate s in an asynchronous rec eive-only mode, and
may be usedwithor withouta modem. Serial data is received from the user via
current loop or standard EIA RS232 receivers. The interface will operate with
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'_ a variety of baud rates ranging from 110 to 9600. In an RSZ32 system, signals
are transmitted over a cable with the maximum length of 50 feet (15.3 meters).
In a current loop system, signals are transmitted over a cable with a maximum
length of 1500 feet (457 meters).

4.4.1 Lo_ic Levels

a. RSZ3ZC MAR_KING SPACING

OFF (1) ON (0)

-3.0 VDC to -Z5 VDC +3.0 VDC to +25 VDC

b. Z0mA Current Loop MARKING SPACING
IDLE BREAK

17.0 mA to +Z0 mA 0.0 mA to 1 mA

4.4.2 Ope rations

The following serial interface operations are described in this

paragraph:

1. POWER UP

g. DATA SEND FORMAT
3. RSZ3Z BUSY CONDITION

4. CURRENT LOOP BUSY CONDITION I

Ia. Power Up

When poweffis first applied, the printer ente rs the "busy" state,

and informs the interface that data cannot be accepted. In an RSZ3Z configura-

tion, the printer activates interface signal BUSY, and deactivates interface sig-

nal DTR (DATA TERMINAL READY). In a Z0-mA current loop configuration, the

printer deactivates interface signal TxD by placing itin the "break" (spacing) state.

b. Data Send Format

Following power up, and providing that no error or interlock-

open conditions exist, the printer deactivates interface signal BUSY and activates

interface signal DTR when in an RSZ3Z configuration. In a 20 mA current loop con-

..... figuration, the printer place s interface signal TxD in a ma rked (closed loop) state.

The operator presses the ON LINE switch, placing the printer

in the on-line state. Next, the printer informs the interface that data can now

be accepted. The printer will now respond to a valid start bit, assemble the

character, andcheck for parity, overrun and framing errors. If a parity error

is detected, the character is converted to a dollar ($) sign. If a framing or over-

runerror is detected, the character is converted to a question (?) mark. Valid

as wellas converted characters are then stored in a buffer. Refer to figure 4-9

for serial word formatting.

Data is lo_fded in a continuous flow, and a paper motion com-

mand must be transmitted after not more than 13Z standard-pitch print characte rs

o r 218 condensed-pitch print characters. Ate rminating code is required no later
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RS-2_2 DATA CURRENT LOOP DATA START
B IT LSB 2 3 b, 5 6 7 8 PAR STOP STOP

OFF (-11V) '1' HARK(CLOSED) j [ , , ...l j i j---1 j j j jNEXTON (+1 1V) '0' SPACE (OPEN) · I J START

110 BAUD 2 STOP BITS

START

OFF (-1 1V) ' 1' HARK (CLOSED) B IT LSB 2 3 4 5 6 7 8 PAR STOPr_l I Il1 .EXT
ON (+11V) '0' SPACE (OPEN) J _ si TACT

ALL OTHER BAUD RATES 1 STOP BIT

NOTE: SAHPLE CHARACTER W = 0571_u
ODD PARITY.

255171_.11b·

:Figure 4-9. Serial Interface-Data Word Format
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than the 133rd, standard-pitch or Z19th condensed-pitch print character. Print

' characters in excess of 132/218 will not be stored in the print buffer.

Whenever a paper motion command is detected, print data

received prior to paper motion command is printed, and the paper motion com-
mand is executed. The interface can continue loading new data while printing and

paper motion are occurring, as long as the buffer is not full. As a warning to
the us er, a busy condition will be gene rate d when the print buffer be come s 3/4 full.

Figure 4-10 illustrates the timing relationship between the BUSY and the DATA

TERMINAL READY signals.

c. 1KSZ3Z Busy Condition

If the BUSY signal goes to a spacing (ON) condition during the
transmission of a line of data, the user should stop loading within 250 charac-

ters, and hold the RECEIVED DATA signal (RxD) in a marking (OFF) condition

before transmitting data. If this procedure is not followed and the print buffer

is allowed to be fully loaded, the DTR signal will go to a marking (OFF) condi-

tion and prevent further data from being loaded. If a print line is only partially

loaded when the DATA TERMINAL READY signal goes into a marking (OFF) con-

dition, this incomplete line will be lost.

d. Current Lo o]_ Busy Condition

The printer will transmit a BREAK signal to the use r, advising

to stop loading immediately following receipt of the next paper motion command.

e. Asynchronous/Synchronous Busy Status Change

On printers configured with a standard "asynchronous" Serial

Interface CCi, the busy signal will change states some undetermined time after

the input buffer becomes 3/4 full.

A "synchronous " Se rial Interface CCA is offered as an option.

In printers configuredwith a "synchronous" Serial Interface CCA, the busy sig-
nal is synchronized with the stopbit time of any given received character. Spe-

cifically, the BUSY signal transition, if applicable, will occur within 20 micro-

seconds afterthe midpoint of the first stop bit of a given character as measured

.... at the printer interface connector. Note: In printers configured with a synch-
ronous Serial Interface CCA, the DAVFU option cannot be implemented.

f. X-ON/X-OFF

This is an alternate methodused to indicate whether or not the

printer is in the "busy" condition Unlike the BUSY signal, which is denoted by

a level change on the BUSY line, X-ON and X-OFF ARE ASCII-coded signals

The hexadecimal code for X-ON (BUSY*) is 11, and for X-OFF (BUSY) is 13.

Figure 4-11 shows the relationship of X-ON/X-OFF with respect to DTR.

4.4.3 Parameter Switch Settin_[s

The Serial Interface CCA contains a set of switches that are used

to configure the printer to the required parameters. These switches must be set, as
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!
required, prior to printer operation. Switch functions are described in table 4- 5.
Access to the parameter switches is galned by removing the top cover per para-
graph4.5.

4.4.4 Interface Hardware

As in all cases, the interface connector mounted at the rear

of the printer is a 50-pin A3vIP Arnplirnite, AMP part no. Z06973-1, that mates

with AMP connector, part no. Z05ZlZ-1. An optional adapter cable, DPC part

no. Z4946Z-001, mates the standard interface connector of the printer _th a

25-pin AMP connector as illustrated in figure 4-Z. Figure 4-10 sho%ws the pin

assign_n_ents and connection paths of the Serial Interface CCAand the Z5-pin AMP
connector. Interface signal glossary is given in table 4-6.
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TABLE 4-5. SERIAL INTERFACE CCA PARAMETER SWITCH SETTINGS
p

STOP BIT/STATUS SELECT SWITCHES SWI-1, SW1-2

Switch Function Description On Off

SWI-1 Stop Bit Select Switchis settoeitheronoroff, One stop Two stop

de pending o n the number of stop bit bits
bits contained in each serialword

SWI-2 Status For standardoperation, switch Disable Enable
must be set to on (disable)

TxD/BUSY FUNCTION SELECT SWITCHES SW1-3, SW1-4

Output of Interface Connector
SW1-3SW1-4 ....

Current Loop RS232 RS232
TxD + TxD- TxD BUS Y

ON ON X-ON X-OFF X-ON, X-OFF Code BUSY high true

(Hex 11). (Hex 13)

OFF ON X-ON X-OFF X-ON, X-OFF Code BUSY low true

ON OFF BUSY open loop BUSY high true BUSY high true

OFF OFF BUSY closed loop BUSY low true BUSY low true

- MODE SELECT SWITCHES SW2-1 THRU SW2-4

Switch Function Description On Off

SW2-1 Carrier Detect Enabled - requires user control Disable Enable

SW2-2 Mode Select Current loop or RS232 RS232 Current

Loop

SWZ-3 Data Set l_eady Enabled - requires user control Disable Enable

SW2-4 Clear to Send Enabled - requires user control Disable Enable

BAUD RATE SELECT SWITCHES SW3-1 THRU SW 3-4

Baud 1Kate

Switch 50 75 110 134.5 150 300 60o 1200 180012400 3600 4800 7200 9608

SW3-1 OFF ON OFF ON OFFON OFF OFF ON OFF ON OFFON OFF

SW3-Z'ON OFF OFY ON ON [OFF OFF ON OFF OFF ON ON OFF OFFI

SW3-3 ON ON ON OFF OFF OFF OFF ON ON ON OFF OFF OFF OFF i
f L

ON......... I I
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INTERFACE CCA SPARE STANDARD
EDGE BOARD INTERFACE 25-PIN

CONNECTOR CONNECTOR CONNECTOR CONNECTOR

J1 Jl_P1

TRANSMITTED DATA TxD

RECEIVED DATA RxD

RTS

CTS

DSR

RSD,

TxD-

PART OF TxD+
SERIAL

INTERFACE CCA RxD-

RxO+

DTR

RrNG INDICATOR

BUSY

BUSY (OPTION)

J _ J
_Ir 'Y"

MOTHER ADAPTER CABLE
BOARD

._ PROT.

J10 GND· MA

_L _'

"_1_ .]._
_ J2

5V SIG.

GND GND AB

aS51_>.1_

Figure 4-12. Serial Interface CCA, Pin Connection Diagram
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........· TABLE 4-6. GLOSSARY OF SERIAL INTERFACE CCA
· INTERFACE SIGNALS

Signal De s c riptio n

(AA) Protective.Ground- This conductor is electronically connected to
signal ground (AB).

(BA) Transmitted Data - This prlnte r-gene rated signal transmits control

information to the user system. The printer cannot transmit un-

less an on condition is present on all the following signals:

(1) Request to Send (CA)
(Z) Clear to Send (CB)

(3) Data Set Ready (CC)

(4) Data Terminal Ready (CD)

(BB) Received Data -This user-generated signal transmits all print,

format and control code information to the printer. This signal
will only be looked at when the following signals are in the ON
condition: ·

(1) Data Terminal l{eady

(2) Data Set Ready (Optional) I

(3) Received Line Signal Detector (Optional)

I

f

(CA) Request to Send - This printer-generated signal is held in the OFF

condition to maintain the printer in the receive-only mode.

(CB) Clear to Send - This user-generated signal indicates that the user
system is ready to receive data.

(CC) Data Set Ready - This user-generated signal indicates the status

of the user equipment. The off condition of the DSR signal indi-
cates that the printer must disregard signals on the other inter-

face lines. The on condition indicates that the user equipment is
in a ready condition.

(AB) Signal Ground - This conductor establishes the common ground

reference potential for all interface circuits. Signals ground (AB)

and protective ground (AA) are connected together in the printer
by a capacitor.

(CF) Received Line Signal Detector - this user-generated signal,
when in the ON condition, indicates that the data communication

equipment is receiving a signal (from the signal source) which

meets its suitability criteria. These criteria are established

by the data communication equipment manual.

f

/

.......... j

4-25



TI 6490.20

L

TABLE 4-6 I. GLOSSAi_Y OF SERIAL INTER_FACE CCA

INTERFACE SIGNALS (Contd)

Signal Definition

BUSY This printer-generated signal is used to send status to the user.
BUSY will be in the ON condition whenever:

I

(1) Data Terminal Ready is in the OFF condition.

(2) The print buffer is more than 3/4 full.

Data loading can continue after the BUSY signal goes active;

however, any data transmitted after the buffer is full will not

be stored in the printer and the DTi_ signal will go OFF.

(TxD-) Transmit Data Minus - This signal is the current loop return for
Transmit Data.

(TxD+) Transmit Data Plus - This printer-generated signal indicates that

the printer is able to receive data. Current is allowed to flow in

the transmit loop when:

! (1) Printer power is ON.

(2) No printer faults exist.

(3) Printer has been placed on line.
(4) Print buffer is not full.

(5) Printer is not BUSY.

This pin is positive with respect to (TxD-) when loop current is
flowing.

(RxD-) Receive Data Minus - This signal is in the current loop return
for Receive Data.

(RxD+) Receive Data Plus - This user-generated signal transmits all
print and control code information to the printer. This pin is
positive with respect to RxD- when loop current is flowing. This
signal also indicates the status of the user equipment. Current
is to be maintained in the loop, except while data is being trans-

mitted, to indicate that the user equipment is in a ready condi-

tion. The absence of loop current for the period of one full trans-

mission character will be interpreted by the printer as ]3RIEAK,

indicating that the user equipment is not in a ready condition.
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TABLE 4-6. GLOSSARY OF SEKIAL INTER.FACE CCA

INTERFACE SIGNALS (Contd)

Signal Definition

(CD) Data Terminal Ready - DTR- This printer-generated signal

indicates that the printer is able f-_receive data. This signal
is ON when:

(1) Printer power is ON.
(Z) No printer faults exist.
(3) Printer is on line.
(4) Print buffer is not full.

If the DTR signal goes OFF due to a Paper Out condition, it is
possible that valid data may still be stored in the printer buffer.
In order to print the remaining data, paper must be reloaded and

the online mode re-entered via the ON LINE control panel switch.

Any data remaining in the buffer will be printed and the printer
will receive more data.

(CE) Ring Indicator - This user-generated signal indicates that a ring-

ing signal is being received by the printer. When this signal is

in the on condition, it will activate the Data Terminal P_eady line

on the first ring. The printer must be powered up, ready, and
on line.

4-27



TI 6490.20

4.5 ACCESSING THE INTER_FACE CCA PAP_METER SWITCHES

(Figure 4- 13)

To gain access to the parameter switches, it is necessary to remove
the top cover first, followed by the removal of the Interface CCA. Note that the

top cover is fastened to the base by two recessed screws at the front and by two

quick-release latches at the rear. In addition, the top cover houses the control

panel, which is fastened by a spring-loaded clip and must be detached for top
cover removal. The removal procedure is as follows:

a. Disconnect the power plug from the power source

WARNING

Do not attempt to perform any removal/replacement

procedures with the power plug connected to the power
source.

b. Raise the door assembly to gain access to the two screws securing
the top cover at the front.

c. Loosen and remove the left and right recessed mounting screws at

I the front of the printer. __

When performing step d, be careful not to apply any
tension to the control panel harness.

d. Unlatch the two quick-release latches at the rear and set the cover
on its right side.

e. While maintaining pre ssure on the retaining clip with one hand, g rasp

the control panel with the other hand (figure 4-13c), and pull down. Top cover
is now free to be removed.

f. Set the top cover on a convenient flat surface .....

g. Place the control panel within the housing on the right side of the

printer base assembly so that the two holes on the control panel circuit card
assembly fit over the two molded pins.

h. Unplug the Interface CCA from its dual mating socket Pl/p2 (fig-
ure 4-14). The parameter switches are now accessible.

i. To replace, insert the Interface CCA into its dual mating socket
P1/P2.
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RECESSED RECESSED

MOUNTING MOUNTING

SCREW SCREW

(LEFT) (RIGHT)WINDOW

k DOOR ASSEMBLY
CONTROL PANEL

::/,::::,::,<2L::,;:::::.::::,:::rr:,:,,2:̧ :?:_W̧¸¸¸ ::: ::r

A. DOORASSEMBLYCLOSED B, DOORASSEMBLYEAISED

FLANGE

HOLDEO PINS

THIS

END FIRST

(SWITCH) END

CONTROL PANEL

._,/ HARNESS

J

BOTTOM END

(SNAP IN PLACE)

CONTROL PANEL

RETAiNiNGCLI CIRCUITCARD
ASSEMBLY

C. CONTROLPANELMOUNTINGDETAILS D. CONTROLPANELPLACEMENT
(VIEWED FROM INSIDE OF TOP COVER) FOLLOWING REMOVAL

QUICK*RELEASE

LATCHES

E. REAR VIEW

Figure 4-13. Para_eter Sxvitch Access
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I OPTION J
HEADERS

J13

1,. _ I i'Fll ,.T_RrAC_

P2 P1

P2 P1
iiii i

I '"T__ .......!l '"T_^__^ !
P2 P1

Iii_ _o___o__ II _RO_.o__ I
P2 P1 09 I I

[ MOTOR DRIVER CCA I i _: :HOTOR DRIVERCCA _ I

Figure 4-14. Interface CCA Locator
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...... j. Top ,.Cover Replacement

Replace the top cover, as follows:

1. Raise the front of the top cover and install the control panel

inside the top cover. To do so, orient the controlpanel so that the cable harness

is on the outside, and the pushbutton switches are at the top. Insert the top end

of the control panelwithixlthe top cover opening with the edge of the control panel
resting onthe flange. Finally, press the bottom end of the control panel against

the spring tension of the retaining clip and snap in place.

Z. Slowly lower the top cover over the printer. Make sure that

the control panel harness is not pinched between the top cover and the printer
base.

3. Align the top cover at the front and rear, fasten the two quick

release latches at the rear, and secure the two retaining screws at the front.

4. Close the door assembly.
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--- SECTIONV

CONTROL CODES AND ASCII CODES

5.1 INTRODUCTION

This section defines the printer response to the control codes used in the

54-Series printers, and lists the printable ASCII-coded characters used in the
M120 and 54200 printers.

5.2 CONTROL CODE DEFINITIONS

Table 5-1 lists the control characters by binary code and mnemonic,

and defines the printer response to each control character.

TABLE 5-1. CONTROL CODE DEFINITIONS

Bits

B8 B7 B6 B5 B4 B3 B2 B1 Mnemonic Printer Response

i

0 0 0 0 0 0 0 0 NUL ' Printerwillignore a nullcode

0 0 0 0 0 0 0 1 SOt-I Printer will print a space

0 0 0 0 0 0 1 0 STX Printer will print a space

0 0 0 0 0 0 1 1 ETX Printer will print a space

0 0 0 0 0 1 0 0 EOT Printer will print a space

0 0 0 0 0 1 0 1 ENQ Printer will print a space

0 0 0 0 0 1 1 0 ACK Printer will print a space
0 0 0 0 0 1 1 1 BEL Printer will print a space
0 0 0 0 1 0 0 0 BS Printerwillprinta space

0 0 0 0 1 0 0 1 HT Printer will print a space
0 0 0 0 1 0 1 0 LF Printer will terminate the data

transfer, print the line, advance

paperoneline

0 0 0 0 1 0 1 1 VT Printer will print a space

/

0 0 0 0 1 1 0 0 FF Printer will terminate the data

transfer, print the line, advance

paper to the top of the next form
.... 0 0 0 0 1 1 0 1 CI_ Printer will terminate the data

transfer, print the line

0 0 0 0 1 1 1 0 SO Printer will print the current

line in expanded characters

0 0 0 0 1 1 1 1 S1 Printer will print a space

0 0 0 1 0 0 0 0 DLE Printer will print a space

0 0 0 1 0 0 0 1 DCI* Select code recognized by printe rs
configured with a DPC Cent ronic s-

compatible Interface CCA. See

paragraph 4.3.2.

0 0 0 1 0 0 1 0 DC2 Select code for condensed printing.

See paragraph 6.2.1.
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TABLE 5-1. CONTROL CODE DEFINITIONS (Contd)

Bits

58 57 56 55 54 53 52 Bi Ainemonic Printer Response

0 0 0 1 0 0 1 1 DC3*;',-' Deselect code recognized by

printers configured with a DPC
Cent ronic s-compatible Luterfac e

CCA. See paragraph 4.3. Z

0 0 0 1 0 1 0 0 DC4 Printer will print a space

0 0 0 1 0 1 0 1 N_AK Printer will print a space

0 0 0 1 0 1 1 0 SYN Printer will print a space

0 0 0 1 0 1 1 1 F,TB Printer will print a space

0 0 0 1 1 0 0 0 CAN Printer will print a space

0 0 0 1 1 0 0 1 ]EM Printer will print a space

0 0 0 1 1 0 1 0 SUB Printer will print a space

0 0 0 1 1 0 1 1 ESC Printer will print a space

0 0 0 1 1 1 0 0 les Printer will print a space

0 0 0 1 1 1 0 1 GS Printer will print a space

0 0 0 1 1 1 1 0 RS Printer will print a space

0 0 0 1 1 1 1 1 US Printer will print a space

0 1 1 1 1 1 1 1 DEL Printer will ignore a DEL code

ill ,,-

* When the printer is configured with a Serial Interface CCi, the mnemonic
term for Hex code 11 is X-ON. Code X-O1W is transmitted by the printer to

the user t9 indicate that the printer is able to receive data.

*;:-'When the printer is configured with a Serial Interface CCA, the mnemonic
term for Hex code 13 is X-OFF. Code X-OFF is transmitted by the printer

to the user to indicate that the printer is unable to receive data.
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5.3 CHA1KACTE1K SETS

Tables 5-2 and 5-3 list the available character sets for the M120 and

M200 printers. Note thateach character set is implemented by a unique charac-
ter generator PROM in the Processor CCA. To change from one character set
to another, the character generator Pi_OM must be changed.

TABLE 5-2. STANDARD M120/200 CHAR_ACTER. SET

B8 0 0 0 0 0 0 1 1
B7 0 0 1 1 1 1 0 0

B6 1 1 0 0 1 1 0 0
B5 0 1 0 1 0 1 0 1

B4 B3 B2 Bi , '

0 0 0 0 Space 0 @ 1_ x 1_ £ -_

0 0 0 1 ' 1 A Q A Q I

0 0 1 0 " 2 B 1K B R _ (D'

0 0 1 1 # 3 C S c s 0

0 1 0 0 $ 4 D T D T _

0 1 0 1 % 5 E U m u _ /J

o 1 1 0 & 6 F V F v ¥ _'

P

0 1 1 1 7 G W G w _

1 o o o ( 8 H X H x _ $

1 0 0 1 ) 9 I Y ' I Y _

1 0 1 0 _':_ : J Z J z {1

1 o 1 1 + ; K [ K ( _

1 1 0 0 , < L \ L , x §
!

1 1 0 1 - = M ] M } _ f

1 1 1 0 . > N ^ N -- _
i

1 1 1 1 / ? O _ O Space A q

I
' I
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.- -_

TABLE 5-3. ALTERNATE LOWER CASE MZ00 CHARACTER SET

-- r--

B8 0 0 0 0 0 0 1 1
B7 0 0 1 1 1 1 0 0

B6 1 1 0 0 1 1 0 0
B5 0 1 0 1 0 1 0 1

B4 B3 BZ B1

0 0 0 0 Space 0 _ 1m x P £
I

0 0 0 1 I 1 A Q a q [

0 0 1 0 " Z B R b r X

0 0 1 1 # 3 c $ c s e' ¢

0 1 0 0 $ 4 D T d t U o

0 1 0 1 % 5 E U e u _

0 1 1 0 & 6 F V f v _ ii

0 1 1 1 ' 7 G W g w _

1 0 0 0 ( 8 H X h x _5 $

1 0 0 1 ) 9 I Y i y _

1 0 1 0 * : 2 Z j z _ k

1 0 1 1 + ; K [ k ( n _i

1 1 0 0 , < L \ 1 ' _ §I

1 1 0 1 - _ M ] m ) _ E

1 1 1 0 . > N A n '_ _

1 1 1 1 / _ O o Space A
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SECTION VI
- -._,

OPTIONS

6.1 IN TRODUC TION

This section contains user information on three optional items: Option
Header; Tape controlled VFU (TCVFU); and Direct Access VFU (DAVFU).

6.2 OPTION HEADE 1%

The option header provides the means for configuring the printer with

one or more options, as follows:

a. Condensed Print

b. Direct Access Vertical Format Unit (DAVFU)

c. Tape Controlled Vertical Format Unit (TCVFU)

d. Parity Error Detect Enable

e. Parity Odd/Even

f. Fixed Perforation Skipover

g. 1-1/12 Inch Forms Length

h. Automatic Line Feed

i. Seven Bits Only Word Length

6.2.1 Description of Options

The following is a description of options selected by the Option
Header:

a. Condensed Print

With this option enabled, the use r may program condensed print-

- lng (!6.7 CPI) on a line-by-line basis. To do this, the user transmits a hexa-
decimal code of 1Z after the last printable character in the line, and just prior

to the control code for that line. With this jumper out, condensed printing is i
disabled and cannot be programmed by the user. Note that, with this jumper in

I

o r out, condensed printing may be selected manually by setting the optional PITCH
switch to 16.

NOTE

In some model printers, the option header is

replaced by DIP switches. Placing a switch to

the ON position is equivalent to installing a

jumper wire in the option header.
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b. Di.r..e.c._t_Access Vertical Format Unit (DAVFU) Enable

With this option enabled, the use r may transmit a ye rtical fo r-
matting pattern into printer memory over the lines normally reserved for print

and paper motion data (see paragraph 6.4).

c. Tape Controlled Vertical Format Unit (TCV.FU) Enable

With the optional TCVFU installed (see paragraph 6.3) en-

abling of this option allows the user to transmit non-ASCII-coded paper motion

characters in a format corresponding to the pattern punched on the paper tape.

d. Parity Error Detect Enable

With this option enabled, and the printer configuredwitheither

a Short-line or Long-line Parallel Interface CCA, the printer will respond to a

parity error detected on a character by printing a space for that character and

transmitting a parity error signal to the user. A parity error condition is

reset upon receipt of either a buffer clear signal or any format code.

With this option enabled, and the printer configured with a

Serial Interface CC2%, the printer will respond toa parity error detected on a

character by printing a dollar sign ($) for that character. There is no parity

error signal returned to the user.

Printers configured with a DPC Centronics-compatible Inter-

face CCA have no capability for detecting a parity error. Characters trans-

mitted with a parity error are printed to their nearest ASCII approximation.

When this option is disabled and the printer is configured with

either a Short-line or Long-line Parallel Interface CCA, the parity error bit is

ignored. When this option is disabled and the printer is configured with a Serial

Interface CCA, the user must not transmit the parity bit. If one is transmitted,

it is construed by the printer as a framing or overrun error, and the character

in which the parity bit appears is printed as a question mark (?).

e. Parity Odd/Even

With this option enabled, and provided that the parity error

detect option is enabled, the printer will check the user data for odd parity.

With this option disabled, and with the parity error detect option enabled, the

printer will check the user data for even parity.

f. Serial Interface Don't Care Parity

In printers configured with a late-model Serial Interface CCA,

"Dont Care "has been added to the list of available parity modes (odd even, w/o,

don't care). To configure the don't care parity mode, a jumper is connected

between pins 6 and 11 of J15, and no jumper is connected between pins 4 and 13
of 315. See table 6-lA for details.
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:....... g. 11/12 Inch Forms Length

The standard forms length is 11 inches. When this option is

enabled, the printer willaccept a 12-inch form. Note that, if the printer is con-

figured with the FORM LENGTH SELECT switch option, forms length is deter-

mined by the setting of that switch. If either the TCVFU or DAVFU option is

installed, forms length is determined by the VFU pattern. If the printer is con-

figured with either the DAVFU or TCVFU option, but the VFU memory is not
loaded, forms length is determined first by the setting of the FORM LENGTH

SELECT switch. If that switch is not installed, forms length is determined by
this option.

h. Automatic Line Feed

With this option enabled and the printer configured with either

a Long-line or Serial Interface CCi, the printer will generate a line feed auto-

matically upon receiptof a carriage return code (Hex OD). With this option en-

abled and the printer configured with either a Short-line or DPC Centronics-

compatible Interface CCi, automatic line feed must, in addition, be configured

by the appropriate parameter switches (see section iV).

On printers shipped prior to November 21, 1979, back-to-back

carriage return codes with auto line feed enabled, will result in successive line

feeds. Printers shipped after November 21, 1979 require data to precede each

carriage return code. Carriage return codes not preceded by data when auto
line feed is enabled are ignored.

/

i. Seven Bit Word Length

With this option enabled, the printer will only sample the seven

least significant data bits. When configured with a Serial Interface CCA, the

printer will sample only the first seven data bits.

6.2.2 Header Preparation

As shown in figure 6-1, there are two option headers, marked

A/J14 and t3/315, respectively. Each option header is a connector mounted on

the Mother Board, and is fitted with a male plug. Each plug has a total of 16

.... connector pins arranged in two rows and labelled 1 through 16. To enable an

option, a jumper is connected between the applicable connector pin in one row

and its opposite number inthe other row. Table 6-1 defines the function of each

connector pin pair.

NOTE

In some model printers, the option header is replaced
by DIP switches. Each switch is a direct replacement for
a connector pin pair on the option header. Placing a switch
to the on position is equivalent to installing a jumper on the

option header; placing a switch to the off position is equiva-

lent to removing a jumper on the option header.

/
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6.2.2 Header Preparation

As shown infigure 6-1, there are two option headers, marked

A/314 and B/315, respectively. Each option header is a connector mounted on

the Mother Board, and is fitted with a male plug. Each plug has a total of 16

connector pins arranged in two rows and labelled 1 through 16. To enable an

option, a jumper is connected between the applicable connector pin in one row

and its opposite number inthe other row. Table 6-1 defines the function of each

connector pin pair. Table 6-lA defines the pin pair combinations used to select

the serial interface parity modes.

NOTE

In some model printers, the option header is replaced

by DIP switches. Eachswitch is a direct replacement for

a connector pin pair on the option header. Placing a switch

to the on position is equivalent to installing a jumper on the

option header; placing a switch tothe off position is equiva-

lent to removing a jumper from the option header.
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JUMPER IN SAME AS SWITCH ON

JUMPER OUT SAME AS SWITCH OFF
OPTION PLUG

DIP SWITCH
16 15 14 13 12 11 10 9

¢00DDUUl4 5 6 7 8

OR
SWITCH

@@@ o.
1 2 3 4 5 6 7 8

OPTION PLUG OR OPTION

DIP SWITCH HEADERS

LEF_R_R SECT,ON
oF THE MOT.ERBOARO,
LOOKING DOWN FROM

T,ETOP,fRONT

245122 166

Figure 6-1. Option Header and Option Plug (or Dip Switch) Locations
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TABLE 6-1. OPTION HEADER PIN ASSIGNMENTS

7.. -' ' ' -- '

Option Plug Pins Function.

1 o _ o 16 Perf.Skipl*

2 o o 15 Fixed form length select

Jumper in, 12 in.
Jumper out, 11 in.

3 O o 14 7-Bit only,' with jumper in;
8 bits, with jumper removed

4 o o 13 Parity Enable

5 o o 12 Auto Line Feed

6 o o ii Odd/Even Parity, Jumper in,
odd parity,

Iurnper out, even parity

7 o o 10 Perf. Skip Z**

8 o o 9 (Spare)

1 o o 16 (Spare)

Z o o 15 (Spare)

3 o o 14 (Spare)

4 O o 13 Condensed Print

5 o o 12 DAV FU

6 o o 11 (Spare)

7 o o 10 TCVFU

8 o o 9 (Spare)

of perforation skip lines is Perf Perf Lines
selecte_ by the bit configuration of Skip 1 Skip Z Skipped

and Skip Z, as follows: .J15-i/16 J15-7/i0

= jumper out 0 0 3
= jUmper in 0 1 4

1 0 6

1 1 _ _ 0

TABLE 6-lA. SERIAL INTERFACE
PARITY SETTINGS

-3i5 /umRer 115 Jumper

4 t0i3 6toI1 - P_rity[ ....

Installed Installed Odd
Installed Cut Even

'Cut _ In_t_lled _ - Dor_'t Care
Cut Cut _, wlt/_Ou_Pari W
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6.3 TCVFU TAPE PPdEPAR_TION AND LOADII_G

6.3.1 Introduction

The following information applies to printe rs equipped with the
optional Tape Controlled Vertical Format Unit (TCVFU).

The printe r uses an optical tape reader and punched tape loop

to contrdlverticalpaper movement and produce particular print formats. When

instructed, the printer can select information from one of 12 user-programmed

format channels locatedonthe punched tape loop. A channel is a numbered ver-

tical column on the tape loop, and the arrangement of the punched holes in the

column determines the fixed formats. The tape loop is representative of the

paper form used by the printer and contains selectable bit positions for each line
on the form. Each tape loop has 12 vertical colllmns and can be made to produce

up to 12 fixed formats. Figure 6-2 illustrates the relationship between the

sprocket-driventape and the lines on a representative 66-line print form. Each

sprocket hole onthe tape represents one line of the form. Thus, for a standard

ll-inch form with 6 lines per inch spacing, 66 sprocket holes define one form

length of the tape.

Tape loop preparation consists of planning and ptmching the

tape according to the desired control program, and then splicing the tape together.

a. Tape Planning

Since each sprocket hole corresponds to one line of print, the

tape should be as long as, or have as many sprocket holes as the length of the
form times the number of lines per inch to be printed.

Example:

11 inch form x 6 lines per inch = 66 sprocket holes.

11 inch form x 8 lines per inch = 8 sprocket holes.

Only one hole may be punched in channel 1, as it is used ex-

clusively for top of form sensing. Channels 2 through 11 may be punched in any
manner to meet program requirements. Channel 12 is used for bottom of form

sensing in additionto specific program requirements. When ahole in channel 1g

is sensed, paperwill advance automatically untilahole in channel 1 (top of form)

is sensed. Note that for all tape preparation operations, the punch hole for top
of form may be punched on any print form line at the intersection of channel 1.

Once channel 1 is identified, all other channel/print form line intersections are

then relative to the channel 1 punch hole. If the complete program is less than

66 sprocket holes in length, the entire program must be repeated as often as

necessary until at least 66 lines or sprocket holes are used. If at all possible,

the program should be planned so that perforations are not pumched in the area
of the splice.
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SPROCKET

TAPE

OPPOSITE END TO OVERLAP AND

CONNECT HERE FOR TAPE LOOP PRINT FORM

CHANNEL 1 TOP OF FORM PUNCH
ALL OTHER CHANNELS ARE PUNCHED
RELATIVE TO CHANNEL 1

IN THIS PARTICULAR EXAMPLE CHANNEL 1
TOP OF FORM AND CHANNEL 12 BOTFOM
OF FORM REPRESENTA RELATIVE SPACING
OF 57 PRINT FORM LINES.

PRINT
FORM
LINES

CHANNEL 12 BOTTOM OF FORM PUNCH
HOLE. (CHANNEL 12 MAY ALSO BE USED
FOR SPECIFIC PROGRAM REQUIREMENTS.)
HOLE LOCATION WILL VARY DEPENDING
ON BO?rOM OF FORM SPACING
REQUIREMENTS_

O

CUT HERE 12 CHANNELS
66 LINE FORM

Z44962.4[7

Figure 6-2. Tape-to-Form Relatlonship(6LPI)
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b. ,,Tape punching

Equipment required in this procedure includes a 12-channel

tape punch, PPG i°/N 801313-001, 12-channelpapertape, PPG P/N 800958-012,
and a pair of scissors. Proceed as follows.

1. Position the tape
sprocket holes over the punch alignment

pins in order to. align the desired print
form line (numbered sequentially from ' _;
1 to 140) to the punch mechanism's index.

2. Position the car-

riage selector on the punch to the appro-
priate channel.

:ZZ

ACTUATOR

3. Pushthe punch actuator.

NOTE

Repeat steps 1 through 3 until the entire

program has been punched on the tape.
The tape program should be a minimum
of 66 sprocket holes and a maximum of

145 (not counting 3 sprocket holes for a f_,_
splice overlap). If the tape program is
less than 66 sprocket holes, repeat the
entire program enough times until the
minimum requirement is met.

:::5 ::::_

4. With a scissors,

cut the tape through the center of the

sprocket hole that corresponds to the
last print form line. Proceed to

"Tape Splicing", as shown. '::::'::

:::i

_449_ 421
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c. Tape Splicing

Equipment required for this procedure include s a Splicing Guide
(DPC P/N Z4151Z) and adhesive (DPC P/N 80096Z~00Z). Proceed as follows:

_CLX._$_y_

L .__-.-_wj

1. Apply a thin coat

of adhesive to the ends of the tape and
allow it to dry until tacky.

g. Place the "glue _'

end:of the tape in the splicing guide and
engage the second, fifth, and twelfth
sprocket holes, as shown.

5POCKET

HOLES

74a.m;_4z._

3. Place theother end

of the tape in the splicing guide carefully

placing the glued ends on top of each other

and assurring that the second, fifth, and _oc_HOLES

twelfth full sprocket holes are aligned.

!t :

2449_ 424

4. Closethehinged i _ _i_G_0'
pressure plate and apply finger pressure P.Essu._:
for approximately 30 seconds. After

30 seconds, remove the tape. """ .....................

NOTE

After each use, remove the ad-

hesive from the tape splicing
guide to prevent a build-up.

144_; 425
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f..... d. Tape Loading

Refer to figure 6-3 and proceed as follows:

1. Orient the tape so that channel 1Z is on the inside (toward
the rear of the printer) and channel 1 is on the outside.

2. Place the bottom of the tape loop within the reader gap,
then wrap the tape loop over the pulley and tensioner. Be sure that the pulley

sprockets are seated firmly within the sprocket holes of the tape loop.

3. Remove the slack from the tape loop by moving the ten-
sioner within the slot to the right.

4. Place the printer POWER switch to the ON position.

Data is read from tape during a "Load Tape" mode and stored

in memory. The "Load Tape" operation is initiated bythe operator pressing the

reader switch located on the tape reader assembly, when the printer is in the

off line mode. VFU memory loading must take place on printer power up, fol-

lowing any tape change, or following the detection of a ¥FU error. The memory
load starts when a hole in channel 1 is detected, and continues until a hole in

channel 1 is agai_l detected. The end of the operation is indicated by the tape
coming to a stop. Once the memory has been loaded, the reader turns off, and

all mechanical activity ceases. If an error occurs while loading the tape, the

alarm light will illuminate. To recover, the clear button must be pressed and

f the load ope ration must be repeated. Pressing the CLEAR switch will not clear
VFU "Memory".

6.3. Z TCVFU Access

There are three types of format commands recognized by the
printer: ASCII-coded format commands, tape channel format commands, and
line step format commands.

a. ASCII-Coded Format Commands

1. Form Feed - Hex 14

2. Line Feed - Hex 12

3. Carriage Return - Hex 15 I

Ib. Tape ChannelForrnat Commands

The tape channel format commands cause paper to advance

untilthe designatedtape channelnumberis encountered, and then to stop. Tables

6-Z and 6-3, respectively, listthe tape channel commands for printers configured

with any Parallel Interface CCA, and for printers configuredwith a Serial Inter-
face CCA.
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TAPE

CHANNEL12 sLoT

TAPE
CHANNEL 1

PULLEY

k_,°' '._',_..

READER _45o57,23_

TAPE GAP TENSIONER
POWER READER
SWITCH READER

SWITCH

Fignre 6-3. TCVFU Tape Loading
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6.4 DAVFU LOADING

The following info rmation applie s to printe rs configured with the Optional
Direct Access Vertical For_at Unit (DAVFU).

DAVFLI is a means for loading vertical format information directly into
memory, replacing the punched tape loop and reader of a TCVFU. Format in-

formation is transmitted by the user over the data bus normally reserved for
print and paper motion information.

To start a DAVFU load operation, the user first transmits a DAVFU

start code (6E Hex) and P.I. This causes the printer to treat the subsequent

characters as VFU channel codes, and store them in appropriate memory loca-

tions reserved for VFU data. Once the number of VFU codes correspondfng to

the lengthof the form(25Z lines maximu_rn) hasbeenloaded, the user transmits a

VFU stop code (6F Hex) and P.I. This causes the printer to revert to the nor-

mal mode and once again treat data as print and paper motion characters.

Each VleU code consists of 12 bits, equivalent to the 1g channels on the

tape. Since the standard interface data bus is only eight bits wide, it takes two

bytes to transmitall 12 bits ofa VFUcode; the first (odd)byte contains informa-

tion for channels 1 through 6, and the second (even) byte for channels 7 through

12. For this reason, the number of bytes transmitted during any DAVFU load
operation mustalways be even; an oddnurnber of bytes is construed as a DAVFU
error.

Table 6-6 shows the bit assignments associated with a DAVFU format

word. Data bits lthrough 6of the first byte correspondto tape channels 1 through

6, while data bits 1 through 6 of the second byte correspond to tape channels 7

through 12. Data bits 7 and 8 of both bytes have no significance and are always
in the logical "0" state.

. ---..
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TABLE 6-6. DAVFU FORAiAT DATA BIT ASSIGNMENTS

: . ".

Bit Significance l_emarks

PI* Paper Instruction

8_':-_ None

7 None

First

6 Channel 6 (Odd)

Byte
5 Channel5

4 Channel 4

3 Channel 3

2 Channel 2

1 Channel 1 (Top of Form)

PI;:-' Paper Instruction

8;:-' N one

7 None

Second

6 Channel 12 (Bottom of Form) (Even)

Byte
5 Channel11

4 Channel 10

3 Channel9

2 Channel 8

1 Channel 7

* Note: In printers configured with a Serial Interface CCA, PI is

omitted and its function assumed by bit 8.
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_'_---, As an example, assume that the user intends to "punch holes _'in tape

channels 4, 5, 6, and 7. Accordingly, the two bytes will have the following bit
configuration:

PI* Bit 8* Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1

First

0 0 0 1 1 1 0 0 0 Byte

0 0 0 0 0 0 0 0 1 Second

Byte

* Note: In printers configured with a Serial Interface CCA, PI is omitted

and its function assumed by bit 8.

6.5 DAVFU ACCESS

Once the VFUmernory has been loaded via the interface lines, DAVFU-

controlled paper motion instructions are identical to those of the TCVFU described

in paragraph 6.3.2.

6.6 TCVFU/DAVFU DEFAULT CONDITIONS

TCVFU/DAVFU default conditions are as follows:

a. A non-ASCII format code (tape channel select or line step code)

received before the VFU memory is loaded, will default to a line feed (LF).

b. A tape channel selectcode which directs the printerto slewto a tape
channel that has no channel stop (channel not previously defined by punching the

tape or loading memory) will default to a single line feed.

c. Ifneither TCVFUnorDAVFU is installed, the paper instruction (PI)
bit will be igno red, and the printer will interpret the data bus as 8-bit ASCII code s.

d. Ifboth TCVFUand DAVFU options are installed, the vertical format

...... information most recently loaded will take priority.

e. If the vertical pitch switch is changed, 6 LPI to 8 LPI or 8 LPI to
6 LPI, the top of form position will be reinitialized.

f. Ifeither the TCVFUor DAVFU is loaded, TLS and perforation skip-
over are disabled.

g. If TCVFUand/or DAVFU are installed but neither option is loaded,

the printer will respond to non-ASCTT vertical format commands by defaulting
those codes to line feeds (LF).

6-19
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.---_

SEC TION vii

PR]IN TE R DIAGNOS TICS

7. 1 INTRODUCTION

This section contains info rrnation used fo r analyzing typical printer mai-
functions, and for isolating these malfunctions to one or more possible causes.
Also included are a flow chart and procedure for testing printer operation, and
a table that defines each state of the numerical status display.

7.2 PRINTER CHECKOUT

Figure 7-1 is a flow chart illustrating the checkout procedure recom-
mended for testing the printer for paper operation.

7.3 STATUS DISPLAY DEFINITIONS

The status display serves as an aide to the operatorwhen troubleshooting
the printer; it indicates which major function was being performed when the
printer malfunctioned. Table 7-1 defines the printer status associated with each
two-digit numerical display.

TABLE 7-1. STATUS DISPLAY DEFINITIONS

Nurnber Definition Co rrective Action Clear

By

00 Switch check routine/ready Waiting for control panel
instruction

O1 Out of paper Reload Paper 1 2

.... 03 Cover open Close top cover 1 2

04 Bailopen Positionplatengap lever i 2
i

;to closed position

09 No tape-tape reader ! Install tape or eliminate 1 2

jammed cause ofbinding

12 No TOP OF FORM on tape Verify tape is punched 1 2
correctly and install

7-1
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TABLE 7-1. STATUS DISPLAY DEFINITIONS (Contd)

[ ]ClearNumber Definition Co rrective Action 'By

13 IVertical format unit mem- Assurethatformlengthdoes 1 Z

ory capacity exceeded not exceed allowable capa-
city. Then reload memory

26 DAVFU fault Call service personnel

40 Print right normal Call service personnel Z

41 Print left normal Call service personnel 2.

42 Print right compressed Call service personnel 2

43 Print left compressed Call service personnel 2

44 Print right expanded Call servtce personnel 2

45 Print left expanded Call servtce personnel 2

48 TCVFU load routine Verify tape is correct, 1 2
install, and reload

50 Positionseek Callservicepersonnel 2

52 Shuttle park Call service personnel 2

54 Initialize routine Call service personnel 2

55 Form feed routine Call service personnel 2

56 8 Lines per inch routine Call service personnel 2

57 8 lines per inch routine Call service personnel 2

58 Step routine Call service personnel 2

62 Printer waiting for data 'Load ope ration incomplete

63 Buffer interrogate Call service personnel 2

64 No shuttlemotion Verify shuttlemechanism 2

is not binding

65 No interfacecard Call service personnel 2

66 No clear to alarm C/i{ Call service personnel 2

flip- flop

67 Self test Switch test switch to off 2

Press ALAR/Vi/CLEAI{ SWITCH _

Shut down and power up

7-Z
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f- .

J CONNECT J

POWER CORD
TO AC OUTLET

i

PLACEMAIN I

POWER SWITCH
TO ON POSITION

PROBLEMWITH
POWERSUPPLY

STEP -1 DO NOT PROCEED
ANY FURTHER

GO TO TABLE
STEP -2 7-1 AND FEND

STATUS DEFINITION

YES

PRINTER WORK GO TO TABLE

STEP -3_,,,,,,_IN SELF TEST 7-! AND FIND

MOOE STATUS DEFINITION

YES

NTERFACE CONTROL SIGNALS_
OT AT PROPER STATE, REFERI

ON-LINE WHEN _TO SECTION IV FOR SIGNAL
STEP *_ CONNECTEDT0 THE DEFINITIONS AND INTERFACE _

TIMING CHARTS /

YEs

PRINT WHEN NO . STA/_IJS_NO J GO TO TABLE
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7.4 FAULT ISOLATION CHART

Table 7-Z lists typicalrnalfunctions that maybe encountered by the oper-

ator, and one or more probable causes associated with each malfunction.

TABLE 7-2. FAULT ISOLATION CHART

Fault Symptom Probable Cause

Print density not uniform, a. Wire Driver ON/OFF period misadjusted.

b. Forms thickness setting does not match
form.

c. Wire Driver current misadjusted.
d. Wire Driver CCA A5 defective.

e. Processor CCA A3 defective.

Print line is skewed. Tractor phasing iDcorrect.

Print rate too slow. a. Shuttle speed on Motor Driver CCA

misadjusted.
b. Excessive shuttle friction.

Carriage does not move or a. Mechanicalinterference suchaspaperjam.

moves erratically, b. Idler pulley misadjusted.
c. lZh/sh-on terminals to shuttle servo motor

disconnected.

When PAPEi{ STEP switch is a. PAPER STEP s_vitch defective.

pressed and released, paper b. Motor Driver CCA A4 defective.
advances continuously, c. FORM LENGTH switch option improperly

set.

d. Paper feed belt broken.

e. TCVFU improperly loaded.

f. Tape reader defective.

g. VFU tape defective.

Printer continues printing Paper low interlock switch misadjusted or

after paper supply has been defective.
exhausted.

Dots missing from printed a. Worn ribbon
character, b. FORaN4S THICKNESS control setting does

not match forms thickness.

c. Wire driver ON/OFF period misadjusted.

cl. Any one of fuses A4F1 through ASF1 on
Wire Driver CCA defective.

e. Wire Driver CCA A5 defective.

f. Print head defective.

I g. Processor CCA-A3 defective.

h. Defective print head flex cable.
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r TABLE 7-Z. FAULT ISOLATION CHART (Contd)

Fault Symptom Probable Cause

Marginalignrnentinconsistant, a. Loose shuttle servo belt.

or non-uniform b. Loose pulley on shuttle servo motor.

c. Column 1 harness loose.

d. Flange on carriage loose.

e. Forms thickness control does not match

fo rm thickne ss.

f. Processor CCA A3 defective.

g. Defective shuttle servo motor.

Print head overshoots left a. Column 1 harness mlsadjusted.

or right margin, b. A4F3 fuse defective (right overshoot).

c. A4F4 fuse defective (left overshoot).

d. Column 1 harness defective.

e. -21 volt power, absent (left overshoot).

f. +21 volt power absent (right overshoot).

g. Shuttle servo motor defective.

h. Motor Driver CCA A4 defective.

i. Processor CCA A3 defective.

In self test mode, paper does Processor CCA A3 defective
not advance after each line of

print (overprint)

Withprinteronline, and inter- a. Interface CCA AP defective.

face connected, paper advances b. Processor CCA A3 defective.

incorrect number of lines, c. Interface switches and option header not

configured co rrectly.

Ribbon is not advancing, a. Ribbon cassette improperly installed or
defective.

b. Motor Driver CCA defective.

c. Processor CCA defective.

- Paper does not advance when a. Control panel switch defective.

top of form switch is pressed, b. Control panel CCA defective.
c. Processor CCA defective.

Paper does not advance when a. Control panel switch defective.

paper step switch is pressed, b. Control panel CCA defective.
c. Processor CCA defective.

d. Motor Driver CCA clefective.

Paper does not advance under a. Paper feed belt broken.

under any condition, b. Tractor drive assembly binding or
de fec tire.

c. Motor Driver CCA defective.
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TRAINING INFORMATION

DATAPRODUCTS HAS A TRAINING COURSE AVAILABLE TO
MEET YOUR EDUCATIONAL NEEDS.

The M120/M200 Printer Training Course is a 5-day analysis of
the M-Series printers, ideal for teachers, engineers, support
personnel, or others requiring an in-depth understanding of
printer technology. Regularly scheduled classes are conducted
inWoodlandI-tills, California. Specialclasses may be conducted
at your facility.

For registration information, contact:

THE DATAPRODUCTS TECHNICAL EDUCATION CENTER

Telephone: (213) 887-8489

Telex: 69-8492

U. S. GOVERNMENT PRINTING OFFICE : 1986 O - 496-175


